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FOREST RESEARCH IN INDIA, 
1936 > 37 . 


PART L-THE FOREST RESEARCH INSTITUTE. 


CHAPIER I.— GENERAL REVIEW. 


The immediate value of investigations has, as hitherto, received 
special attention. Every effort has been made to keep in close touch 
with Provincial Forest departments. The value of research has long 
been recognised throughout the world and research in subjects connected 
with forestry is of special importance in India where the forests are so 
largely the exclusive property of the State. 

The number of enquiries received continues to increase. With a 
few exceptions the enquiries are of a practical nature and are received 
from all over the world, a fact which shows that the value of the work 
at tliis Institute is widely recognised. 


His Excellency the Viceroy and Lady Linlithgow paid a visit *to the 
Institute during the year and at the end of their visit their Excellencies 
expressed their approval of all they had seen. The Hon*ble Sir James 
Grigg, Finance Member, and Sir Giija Shankar Bajpai, Secretary, 
Education, Health and Lands, also inspected the Institute duilug the 
year. * 


Among numerous visitors to the Institute mention must be made 
of IVIr. Mellor, Managing Director, Messrs. The Titagliur Paper Mills 



PaperMiils Co., Ltd. 

OiiB 6f the important items ^ 
at tllV Agricultural and Industrial 

pold'\veather of 1936-37. The details of thii'exhibit 
ranged in co-operation with the Forest department oLthe United 
Vinces are given in the report of the Utilisation Branq^. , "i Ar:'& 

Anotlier outstanding event of the year was the holding lit 
of the Utilization Conference in March 1937.- The Confijrciiae 

... t' 



4 days and some very useful business was transacted, not the least 
important of which were the discussions concerning the future policy 
to be adopted with regard to the timber development campaign. The 
proceedings of the conference and the resolutions passed are now in the 
press. Gentlemen attending the conference were afforded full facilities 
ior seeing the research being carried out at the Institute. 

Sihicultural Branch. — ^The year under review was a good seed year 
for most of the indigenous species under investigation in the Demon- 
stration Area. The monsoon broke comparatively early and continued 
fairly uniformly till September followed by occasional winter showers. 
The atmosphere was generally damper than the previous year which 
accounts for generally better results under artificial regeneration. Frost 
was less severe than in the preceding years but bad enough to kill back 
most of the young teak. It has become necessary to close the All-India 
teak seed origin experiment after the current year’s observations on 
account of repeated frost damage. 

More up to date methods for ascertaining the best material for seed 
covering in the niurseries on the lines of investigations in foreign countries 
have been under experiment. 

Different species of bamboos, Moms alba. Aleurites fordii and A. 
montana bave been put out to restock failed teak areas. 

On the statistical side, collection of sapwood data for deodar, stem 
and stump analyses of Acacia catechu were carried out and a note was 
written up on the formation of heartwood in deodar. 

The erosion model in the Sihdcultural museum has been highly 
appreciated by officers and the public both here as well as at the Lucknow 
Exhibition. 

Botanical Branchs — The systematic study of the Indian Terminalias 
of the section Pentaptera and of five species of the family Dipterocar- 
paceos of forest importance was completed. Papers on three other Indian 
Terminalias^ on a new genus of the ConnaraceSt on the second part of 
recently introduced or otherwise imperfectly Imown plants from the 
Uppw Gangetle Plain, nn the oil-bearing seeds of the Chakrata, Dehra 
Dlirt and neijgbhonring Forest divisions, and on Indian plants reputed as 
fish poisotiS^ likely to^eld efficient insecticides were also completed. 
The idea*of 6oh&erving against change certain well-established botanical 
specific i^mes of pldhfo of forest importance was supported and a list 
fqf such names was submitted through the Imperial Forestry -thstitute; " 
Dxford, to a Select Committee on Botanical Nomenclature for considera- 
tion. largo number of botanical specimens were identified during 
the year for Forest Officers and others in the provinces and advice given 
on technical matters. More than 2,500 q)ecimcns were incorporated 
jn tho Besearch Institute herbarium bringing up the total number to 
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near the quarter of a million marie. Donations and exchanges with 
other herbaria were continued as usual and suites of specimens sent out 
on loan to specialists engaged in the study of certain plant groups thus 
enhancing the value of our collections. Numerous samples of seed were 
supplied to many indentors in India and elsewhere and several larger 
indents for seed complied with. 

The sal root disease, due to Pohjporus shoreae and other associated 
fungi, was studied and an examination of specimens of the root rot and 
of cultural studies of the fungi was conducted. The roots of a number 
of local forest trees were examined in connection with the mycorrhizal 
investigation and mycorrhizal fungi were detected on sal and Quercus 
incana. Further progress was made in connection with the studies of 
the wood-rotting properties and pathogenic behaviour of fungi occurring 
on deciduous and coniferous trees. Inoculations on Pinvs excelsa and 
Cedrtts deodara with Trametes pirn and Fomes annosu^ respectively 
showed signs of infection. Toxicity tests of certain wood preservatives 
were taken up and a beginning made Avith ‘ Ascu * preservative. Much 
progress has been achieved in the investigations relating to the life- 
history of various coniferous rusts in connection with which a large 
number of inoculation experiments were conducted and the biology 
of some of the stem and needle rusts of conifers have been worked out. 
Inoculation experiments made in connection with the investigations 
on Dalbergia latifoKa canker fungus gave negative results. A large 
number of specimens of Polyporacem and species of Armillaria were 
incorporated in the Mycological herbarium which has also been enriched 
by the addition of several ncAV and unrecorded rust specimens. Tours 
were made by the' Mycologist in the Oliakrata Forest division whore 
valuable collections of fungi were made. 

Entomological Branch — ^An important part of the year’s work was 
the study of the parasites of defoliators ; especially of the defoliators 
of teak, sisBoo and mulberry Avith a view to their m^tiplication and use 
in the biological control of these defoliators. This is the most important 
activity of the Entomological branch and it is hoped that practical results 
to forestry will be obtained from this work. 

In continuation of the policy of publishing, "tM^fcccuraiulatidn 
of infoijn^ion available in our research files, a\FdrestMlecoril "iQB. 
“ The Biology of Bostrychidae ” was published, tiiia-Bummatises all j?hat 
is knowu^of the Indian species of the familyr ,, ^ . .V^v ri 

In systwatic entomology steady progress has 'lii^j mtedc'/over 700 
species having been added to the reference collection, fipecial attention^ 
has been given to the weakest spot in systematics, the identification of 
immature stages, and several families of coleoptera were studied in dptail. 
Much preliminary work has been done with lepidopterous larvae with 
the object of publishing the results in due course. 
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VtiU^oiion Branch . nro several important features worthy of 
special mention cluriuc the year tmcler review. In the first place, the 
new Timber T)(*\ elopinent Section was inaugurated at the commence- 
ment of the year. Tin'll Section started its career by the Officer in Charge, 
Mr. S. Karnes, un, making a lour to nil province*! in India, with a view to 
finding out the bc‘'t means of developing the timber icsources of the 
country and collecting information on the output and sizes of the com- 
mercial woods available in the ProA*inccs, and po'-sible new markets for 
these woods. On liis return, ^Ir. Kame*'am proceeded to write up and 
is*!uc a scries of booklets on ii variety of subjects connected with tlie 
utili*-nlion of timber. Some 12 or more of thc«;c booklets have alieady 
been published and widely distiibutcd. 

On April 1st, lOfiT. the Timber Development Section was transferred 
to the Central Office under the direit control of the President of the Forest 
Keseareli Institute. 

Another import int pait of the } ear’s work was fhnl in connection 
with tlic Agiicullural and Industrial E.xhibition held at Lucknow during 
the cold weather of At a veiy late date it was decided that 

the Forest Keseaieb Institute should co-operile with tlie United Pio- 
viiices Foicst Department in staging n comprehensive exhibit consisting 
of an all-wood treated timber lious*' of eaitlujtiako-proof design, together 
with displays of furnittiro of Indian woods and other cxlniiits illustrating 
the W’ork of tlie Fou“!t Dcpnitnicnt and the Forest P^'soarcli Institute. 
In addition to the above, the Institute derided to erect two treated wood 
bridges (one being of IS ft. span) as demonstrations of the possibilities 
of treated wood for such purposes. As time was very limited, tlie 
lesourccs of the Praueh were strained to the utmost in order to have the 
exhibits ready on the opening day, but it is .satisfactory to report that 
the Forestry Court, including the treated timber lioucc (which was of a 
two-storied desisn with rooms), was one of the very few exhibits in 
the Exhibition wlikb were ready on the opening day, when H. E. The 
Governor of the United Provinces made a per•^onal tour of inspection 
through the house. At a later ilate, H. K. The Viceroy nVo visited the 
house and both Their Excellencies expiCbsed their api>rcciation of this 
iihvil exhibit, Tlu^ Forest Heseaich Institute was awarded a Hold IMedal 
fo^^heir cichihit. and Mr. Kamesam received n Gold Medal for his work 
dn'Ascu' * 

In thc'otrhei Sections, considerable pi ogress was made on paper pulp 
and seasoning. Tlu^ Paper Pulp Section was especially active during 
^^thc 3 'cnr. Tins was the first year in wdiieh the Indian paper mills subs* 
.tribed towards the expenses of the Section, and it is satisfactori* to be 
.‘able to report that considerable progio&s was made on the problems 
, which were allotted to the Foiest Jtescarch Institute by the Indian Paper 
Makers’ Association. The investigations on the disintegration of bamboos 



ftnd that on Indian and foreign china clays were completed. The next 
investigation on the progi’amrae, namely the causes and prevention of 
discolouration in papers, also started and is now well imdcr way. 
Some very encouraging experiments were also cairied out on the manu- 
facture of Icraft paper from bamboos, and the wood-pulp grinder for 
investigating the possibilities of manufacturing mechanical pulp from 
wood was installed towards the close of the year. 

Another' important investigation started by this Section was in connec- 
tion vrith the suitability or otherwise of bagasse (crushed sugarcane) 
for maldng fibre boards for insulation and constructional purpose. A 
special grant was given by the Imperial Council of Agricultural Research 
to the Forest Research Institute to be used solely for this purpose. 

The Seasoning Section was active in testing out the new furnace kiln 
and the oscillating process of kiln seasoning devised by Dr. Kapiu*. The 
laboratories of this Section have also been busy, and the evolution of 
a new type of cheap electric moisture metre was one result of their 
labours. Orders for more than a dozen of these metres wore received 
immediately and arrangements were made for their manufacture local!}* 
at Dchra Dun. 


The Timber Testing Section was fully occupied on routine testing 
and on special enquiries relating to such subjects as pole tests, the prepara- 
tion of test pieces for aircraft purposes and the grading rules for teak 
squares. 


The Wood Technologist, was, as usual, kept busy with numerous 
special enquiries and the routine rvork of timber identification and 
examinations for fungus. 

The Woodworking and Veneer Sections worked at high pressure 
throughout the best part of the year, firstly in connection until the making 
and erection of the demonstration house, furniture, and bridges at the 
Lucknow Exhibition, and later trying to clear off the large accumula- 
tion of arrears of work which had piled up wliilc the Exliibition work 
was in liand. Progrc««s has been made towards interesting ludinn 
commerce in the manufacture of high class hatd\yood ycneois and it jS-* 
hoped that such veneers will soon be availabfe' ip ^ Jjidiu; Ha|•dwood^^* 
veneers bf several Indian timbers are now on tl^c' EfjyoijfeAn mSrkotr?^ 
Durinjg the year there was a boom in Malabgrji'p$cwood'c.s^eci?l]p in" ■** 
logs of a purple colour and very high prices were ofataincdi'/i’SoWe squares 
of U' P. Indian laurel {Tcmimlia foinento^n) wch*- obtained lo’see wlmi 
^'•use could be made of this timber. 

Tlic activities of the Minor Forest Products Section had to be grenW 
reduced during Iho year. Ncvcithclcss a considerable mnnbor of 
onquirics were dealt with and the cultivation of drug plants in the rninor 
forest products garden was extended. A large number of enquiries 
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Were received for scale drawings of the F.R.I, Portable Charcoal Kiln, 
and 34 sets of drawings were sent out in this connection. 

The Utilisation Officer toured on the North Western Railway with 
the Inspector General of Forests, the Sleeper Control Officer, Northern 
Group, and the Timber Advisory Officer, in connection with the splitting 
of sleepers treated with water solutions. On this tour, many thousands 
of sleepers u ere examined in several different sections of tlio line, and a 
report on the whole subject was Inter published for departmental use. 
The Utilisation Officer also attended the Sleeper Pool Committee meeting 
at Delhi in November 193C, and went twice to Luclcnow in connection 
with the Forest Department’s activities at the Lucknow Exhibition. 

Chemical Branch. — It A\as reported last year that the study of Vitex 
mijundo and F, pcdxincitlarh had been taken np with a %new to discovering 
the active principles responsible for the medicinal properties attributed 
to these plants in the Indian byttem of medicine. Fto pcduncwlaw, 
for instance, is a well knoTO remedy for black water fever wliich is 
becoming more widely aclniowlcdged by the medical profession. Our 
investigations have shown that it contains a glucoside and an alkaloid, 
the identity of which has not yet been established. From F. negundo, 
on the other hand, has been i*^olntC(l a glucoside, constituents of which 
arc glucose, parnhydioxy-benroic acid and an unidentified substance. 
To parnhydroxy-bonjsoic acid may be attributed the antifebrile pro- 
perties of this drug. 

Of fish poisons under investigations the discovery of rolenonc 
in Millcilia pachycarpa is interesting and important. 

The study of the indigenous sources of lauric acid, which lias been 
mentioned in prenous reports, has now been extended to Liisaa chinensh^ 
the fat of which contains 03 per cent, of irilaurin. Another oil that 
has been investigated during the year is from the seeds of Ximenia 
a«icrica?ia. The discover}^ of a new fatty acid which, we have desig- 
nated as Ximenic acid is of interest. 

Under the heading of essential oils has been mentioned the pleasant 
smelling oil from Osym tcnuifolia which grows in East Africa. The 
oil is very similar in odour to sandalwood oil but the chemical investi- 
gation indicates that the quantity of santalol is very deficient compared 
to Indian sandal oil. odour in this ease is probably due to the related 

alcohols, the identify of which has not yet been established. 



9 


CHAPTEE II. -SILVICULTURE BRANCH. 

L Experimental Silviculture. 

(i) Natural regeneration. 

The study of annual seed production and fertility of individual 
AnogdssuB latifolia trees (Expt, No. 44) was continued for the 9th year. 
All the trees produced a good crop of seed. Germination per cent, for 
the seed collected ranged from 0 to *07. 

Seed crops from individual trees of Sliorea rohusia^ Tectona grandifi^ 
Pinm longifolia and Terminalia tomentosa were also observed and 
recorded. It was a good seed year for the first three species although 
much of the sal seed was blown away by wind before collection. 
Practically no Terminalia tomentosa tree under observation produced 
any seed. 


(ii) Investigations on seeds. 

(o) Seed weigJimenis and gemination tests. — ^During the year under 
report 126 weighments were made including 9 new species, and germi- 
nation tests for 105 species were carried out. Some of their data were 
incorporated in the revised Forest Bulletin No. 41, which is now being 
issued as an Indian Forest Record, Silviculture Series, VoL II, No. 5. 

(6) Seed storage. — The following results of germination tests with 
seed stored for dillercnt periods in (i) scaled tins and (ii) gunny bags 
were obtained. 
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Similar storage tests have been commenced during the year for Acacia 
arahica, Moms alba and Sivieicnia macropliylla, 

(iii) I2TVESTIGATIOK ON SEEPLTNGS. 

The morphological seedling studies as reproduced in Troup’s Silvicul- 
ture of Indian Trees vrcrc completed for the following 11 species : — 

Culloiia excclsa^ Diospyros iomentosa, Derris robustay Ficus glomcrata^ 
Lophopetalum fimbriaixm, Olax scandens^ Olea citspidata, Pliwhe 
haincsxanaj Pimis caribaea^ Stcrcospcnmm xylocarpum^ and 
Yiiex pcduncularis. Sketches of the following four other species 
were also partly drawn : — Ahinyia cxcclsa^ Cynomelra polyaudra^ 
DicJiopsis polyauthay and IcJmocarpiis assaxnicus, 

(iv) Investigations on thees and crops. 

(а) Seasonal course of height gxvxvth — ^The investigation was con- 
tinued for 13 common Indian species, — weekly or periodical measure- 
ments bemg taken throughout the year. 

(б) Phcnological data, — Observations were recorded on 13 common 
species. Collaboration with the Provincial Silviculturists was continued. 
Their data are being analysed with a view to issuing a note on the subject. 

(c) Inheritance of individxial characters, — Two more experimental 
plots of reputed figured and uufigured Terminalia crexxulaia plants Lave 
been added to the two existing ones. Pinus longifolia plots, raised for 
determining whether high resin yielding capacity is a hereditary 
character, were maintained. 

{d) Inheritance of climatic racial characters, — The All-India teak seed 
origin experiments dealing with 11 origins were maintained. Every 
plant was again frosted to the ground, and it has ])oeii decided to dis- 
continue this set of plots at tlio end of 1937, after recording morphological 
differences between the plants of the different origins. Differences in 
appearance of bark and colour of foliage between Burma and local origins 
of Acacia catechu reported in previous years persisted throughout the 
year under report. ^ 

(e) Inheritance of phxjsiological lace charac,leTs,^%ve small planta- 
tions of different forms of Buica and Schleichera trijuga raised for examin- 
ation for lac culture were more or less frosted again this year. As it 
has since been reported from Ranchi that it would not be possible to 
raise lac at Dehra Dun, morphological differences will only be studied. 

(/) Soil qxiality class indicators, — The ecological quadrats in planta- 
tions of different important species in the Demonstration Area were 
maintained and mapping done as usual. 
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(^) Congestion in hamhoo clttwijis.— Two dilTcrcnt treatments namely 
topping and stripping of new culms were applied to selected clumps of 
Dendrocahmus strictus early in the cold weather to determine the effect 
on congestion of the clumps. These treatments are intended to simulate, 
under control, damage by elephants. It is too early yet to draw any 
conclusions. 

(%) Root compcliCion, — ^Experiments on the following species are in 
progress : — 

Shorea robu^o.— (c) The experiment was laid out in 1933. The 
figiures for 1933-34 were analysed and the difference in diameters 
between two treatments, n'z., control and elimination of root 
competition indicated a significant increase in diameter growth 
in the plots whore root competition was eliminated. Subse- 
quent measurements arc being analysed at the Statistical 
Laboratory, Calcutta, by up to date methods. 

(b) Line sowings of sal were done at right angles to the East to 
West edge of a crop of big sal poles in 1933, The lines were 
6 feet apart, and were sown thinly and thichly alternately, 
to study the cilcct of competition bctw'ecn seedlings them- 
selves. .Mtcrnnte pairs of lines have been trenched 
annually to a depth of 18' cutting through all roots from the 
adjoining wood. Data arc under computation. 

Pinus longifolta. — Same ns snl (a) above. The data have not been 
worked out yet. 

Gedreh toona. — Comparable pairs of young plants growing under 
tbc same conditions wore selected in 193G. The root competi- 
tion from the surrounding growth was eliminated by trenching 
all round one of the plants in each pair and isolating them by 
galvanised iron. 

Phaibe lanccohta . — ^As CedreJa toona above. 

HoloptcJea integrifolia , — Same as Ccdrcla and Phahe above except 
that this has been trenched in sets of three plants. 

Results, — ^No significant differences in growth were observed in the 
case of Ceirda toona and Holoptelca integrifolia. The Pliosbe 
measurements were upset by insect attack. 

(i) Thinnings in young plantations. — ^The five sets of experiments in 
replicated series in the younger Phius longifolia plantations in the 
Demonstration Area were maintained. The factors under investigation 
are (i) comparison of different grades and methods of thinning (C-grade, 
D-grade and “ free thinnings '*), (ii) to compare the effects of different 
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dates of first thinning, (iii) comparison of the effects of different early 
espacement on growth and form, (iv) comparison of thinnings to different 
fbeed numbers of stems per acre, and (v) comparison of different thinning 
cycles. It is too early to report any results so far. 

(j) Pruning versus natural cleaning, — Two investigations in Shorea 
robusta and Pinus longifolia crops to compare the effects of pruning versus 
natural cleaning on growth and timber quality are in progress. 

(ft) Twist in Pinus longifolia, — ^The experiments of (a) attempting 
to induce twist and (6) studying the heredity of twist in Pinus longifolia 
are being continued. Plants raised from X-rayed seed are progressing 
and will soon be large enough for observation of twist. 

(Z) ConlTollcd burning, — ^An experiment is in progress to determine 
the effects of early burning in young Pinus longifolia plantations. 


(v) Autifioial Beoukeration. 

Weather conditions affecting the results obtained were as follows : — 

The 1936 monsoon arrived rather late, the first showers falling on the 
2nd July. Rains were, however, regular up to the 3rd week of iScptembcr. 
Then followed a dry period and there was practically no rain up to the 
beginning of February 1936. 

The 1936 monsoon broke much earlier than usual, in the beginning 
of June, and continued up to the end of September. Thus the plants 
had a much longer rainy period than usual. Tlierc were copious winter 
rains also in December when the winter stump planting was done. Frost 
occurred, as usual after the winter rains, but was not as severe as in the 
last few years. On the whole it was a damp year. ' 

(o) Line sowings, — ^The following species were tried in the open as 
well as in shade during 1936 : — 

Albizzia siipulata^ Bostvcllia serrata^ Cordia myza^ Eugenia gambo- 
la7ia, Kydia calycina^^ I/innea grandis, Mows alba^ Stviclc 7 iia 
macropJiylla and Ter^ninalia myriocarpa ; of , these i?. serraia and 
T. myriocarpa failed ; tlic others did^wcll. Plants were more 
or less affected by frost, especially those of S. macrophylla. 

(6) Rains cniire planting in the open. — The following species were 
tried in 1936. The survival per cent, at the end of the year is given 
in brackets. The plants have not yet been through a hot weather. 
Ocdrcla toona (74^), Holopldca mtegHfolia (78), Lagcrstrwmia parviflora 
(56), Morns alba (82), MacMlus gamblci (96), Swictenia macrophylla (6) 
and Tenninalia citrina (96). 
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For the species planted in 1936, the following arc the survival per 
cent, at the end of the Ist and 2nd growing seasons respectively. Bosie^- 
lia serrata (8-0), Gedrela tomia (61 -closed), Cordia inyxa (84.-58), Diospyros 
tomentosa (78-56), and Terminalia paniculaia (56-36). Casualties in 
the first two species were mainly during the hot weather. 

(c) Bains mtire planting in cleaned lines under shade. — The following 
species were planted in 1936,— the survival per cent, at the end of the 
year being given in brackets. 

Gedrela toona (69), Holoptelea integrifolia (59), Lagerst)amia pa)vi- 
■flora (11), Lophopetalum fanbriatuin (99), Moms alba (82). 
Machilus gamblei (98), Stvietenia macrophylla (62), and Tenni- 
nalia citrina (92). 

As regards the species tried in 1935 the following are the survival 
percentages at the end of the first and second growing seasons.respec- 
tively : — 

Gedrela toona (68-46), Gordia myxa (98-98), Gryptomeria japonica 
(33-29), Biospyios tomentosa (80-68), Terminalia paniculaia 
(62-52) and Boswellia serrata (0). The last species died on 
account of heavy rains and drip soon after planting. 

(d) Winter entire planting in the open and under shade. — Of the species 
planted out during February 1936 only Terminalia chebula survived 
in the open 66 per cent, at the end of the first season. The other two 
species Pterospermum acerifolium and Bosuellia se)rata died during the 
hot weather of that year. 

The following species were put out during February 1937 : — 
cadxmba, Eugenia grandis and ilforu9 alba. 

(e) Winter stump planting in the open and in cleared lines. — At the 
end of the 1st growing season, the survival percentages for Acacia catechu^ 
Prosopis juliflora, Skreospeimum suaveolens and Terminalia tomentosa 
tried in 1936, were 26, 34, 98 and 64 in the open. 

The following species were planted during 1936-37 cold weather: — 

Acacia modesta, Gassia siamea, Hovenia dulcis, lAtswa polyantJia, 
Mallotus philippinensis, Stvietenia macrophylla and Terminalia 
paniculaia. ^ 

if) Bains stump planting in the open. — The species put out in 1935 
are mentioned below with their survival percentages at the end of the 
1st and 2nd seasons respectively : — o 

Boswellia serrata (38-48), Bauhinia purpurea (96-94), Grevillea 
robusta (92-76), LagersttOBmia Jlos-regtnae (100-97), Juglans 
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regia (96-closed), Prosopis spicigera (90-64), Pongamia glabra 
(100-80), Tertnimlia chebula (100-22), Terminalia myriocarpa 
(12-cloBed), and T. arjum (4-closed). Of tliesc Juglans regia 
died of frosf; and subsequent drought, and Terminalia myrio- 
carpa of frost alone. 

With the species tried in 1986 the following results were obtained 
at the end of the year, the figures in brackets giving the survival per 
cent.: — 

Cassia siamea (1001, Cedrela australis (lOO), Cordi<i myxa (100), 
Hovenia dulcis (44), Lagerstramia parviflora (98), Prosopis 
spicigera (99), Pterospermum acerifolium (100), and Terminalia 
panieulata (98). 

{g) Rains stump planting under shade. — The species put out in 1936 
showed the following survival percentages at the end of the Ist and 2nd 
seasons respectively : — 

Bauhinia purpurea (70-68), Grevillea robusta (66-36), Lagerstreetnia 
flos-reginae (100-98), and Pongamia glabra (98-44). Experiments with 
other species mentioned in the Inst year’s report were closed down as 
the plants had either died in the 1935-36 frost or in the subsequent dry 
weather. The following species were tried in 1936, their survival per 
cent, at the end of the season being given in brackets : — 

Cassia siamea (68), Cordia myxa (98), Eugenia grandis (65), E, oper- 
culata (99), Hovenia dulcis (70), Lagerslrcemia parviflora (96), 
Pterospermum acerifolium (98), Soymida febrifuga (20), Termi- 
nalia panieulata (80), and T, tomentosa (88). 

(h) Storage of stumps before planting. — ^The 1936 experiments 
with Acacia catechu and Eugenia jambolana stored in moist sacldng under 
thatch shelter for 0, 4, 7, 10 and 13 days shewed the following results 
at the end of the 2nd growing season : — 

Acacia catechu . — The sur\’ival percentages were 66, 46, 32, 20, and 
52,. with corrc-spCnding .average heights of 40‘6'’, 37*9*, Sfi'O", 
39-6' and 29-6'. 

Eugenia jambolana. — The survival percentages were 68, 90, 86, 80, 
and'80 with corresponding average heights of lO-O", 10-4', ll’d", 
10>7'and lO-S". 

^ In 1936, Cedrela loona and Terminalia tomentosa were tried under 
similar conations. 

Cedrela toona. — 260 stumps of different diameters prepared on 14th 
Juno 1936 were planted out in comparable sets of 60 stumps after storage 

B 
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up to ]3 days in Uioist sacking under tlmtcli slieller. Rnin wnsrntlici 
irregular up to 20tli June 193G but was continuous tbcrcoftor. At the 
end of the growing sf'tifcon the Bur\'ivnl percentages were 98, 100, 96, 
100, and 91 with corresponding nverngc heights of lO'S*, 1^G^ 13*2", 
12*6*', and ll’G" foi stiunjib stored for 0, 4, 7, 30 and 13 days respect- 
ively. 

Ttmiiwlia iomnUo^n , — The nuinhei of stumps and the initial treat- 
ment were the same ns for Colrch toona but the date of preparing the 
stumps was 22nd Juiu 1930, At the end of the year the survival per- 
centages were 70, 78. 08, 72 and OS with corresponding average heights 
of 6*6", 8*2'', 7*1'', 7*1'' and S-O" foi slumps stored for 0, 4, 7, 10 and 13 
days respectively. Jhiins were continuous up to the end of the month. 

(i) lHarlj/ of withoitf irrijro/ion.— The fortnightly 

planting of 23 Acann dUcchu '-tump*' wn^ started from lOlh January 1930 
in the open and *ontinu<*d up to 11th June 1930. The survival percent- 
ages were 8,8, 8, 30, 12, 12. 0. 0, 12, 70, 100, and 8S with correspond- 
ing average heights of 32-5', 38-5', 31-0', 21-r, 3^7^ 32-7'. 0, 0, 2i-7', 
23*9', 27*3*' and lO'D" for r'^ts 1 to 12 resppctively. Some occasional 
hhow'cr«i durina the hot w calhcr account for the varying results. The 
driest month was Apiil and planting during thr month was a complete 
failure. Planting clone just before or at the break of the monsoon gave 
the best results, 

O’) Comparison of nursm/ sto^l and 7\atUTdl sccdlwgs. — The 1935 
experiment with Kuginia jnn,holai}ft «»howrd sunivnl percentages of 70 
for nursery and OS for forest plants with heights 10*3' and fi-O" respect- 
ively nt tlio end of the 2nd season as against the survival percentage 
of 90 and average height of 7-0' in the first yc.ar for both the sets. 
Eugenia jamholana was again repealed in 1930 and the survival percent- 
ages nt the end of tlic year were 98 and CS for nursery and forest plants 
respectively with no *-ignificant diflcrcnce in their heights. It appears 
from the above that, if transplanted, forest plants suiTcr by comparibon 
wdth plants rnibcd in the imrscrv. 

{h) Comparison of nursery and forest f/inaps.—JSaw/u’am rariegata 
planted in 1935 shewed the sur\ival per cent, of 98 for nursery grown 
btumps and SO for forest stumps, their average heights being 23*2*' and 
19-5' respectively at the end of the 2nd season. 

The experiment was lepcated with Bauhinia variegata and Eugenia 
jamhoiana in 1930. The sur\nval per cent, of 7i. variegata was 100 for 
nurser}’^ stumps and Of foi forest stumps with average heights of 13*7" 
and 7'G respccti\cly at the end of the year. Eugenia jamhoiana shewed 
a survival per cent, of 100 for nursery stumps and 98 for forest btumps 
with average heights of 5*3" and O*!'' rcspcctii ely at the end of the season. 
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[1) Comparison of sotdng^ iransphnting and stumjnng , — ^Thc species 
tned from 1934 to date and the results obtained are summarised 
below: — 


Year of 
planting 
or 

rowing. 



Sfeiliotl (K)\^lng or 
planting). 



r.ntlro transplanting 
Stump planting 

Cfdrrh toona . , I^nflrc tranaplantlng 

Stump planting 
Ptrrotpermum (it/rf- Ulrert aon Ing . 

Kntlro tMnspIantlnc < 


1038 I AcfiHaf^t/ehu , 


Stump planting 
Direct aon lug . 


Kntlrc transplanting 
Stump planting 
Doin&ffr nialntancum . DItoct sorting . 

rntlrc Iraoaplantlng 
Slump planting 
Cedrfln foana , . Direct soiling . 

Dutlrp transplanting 
Btnmpplantlng 
Ctfl/ltlflraNffo , , Direct towing * 

Dnttre transplanting 
Stump l»)ant]»g 


SmiTAL 

m. CENT. 
AT tUETMl 
OP Till. 
YEin 


1034 PivjftninjamhoHaffa « Direct toning . , 

nntirv transplanting . 
Stump planting 

Stereofptnmi ti/urc- Dnttres In CTOW-^ar 

fdrnt, Poles 

Kntire In standard pita 
Stump planting 

1915 I Atufia eatfrhu . , Direct aonlng . , | 

i;nllre transplanting . ' 
Stump planting , 

Utml^r ntaMarirttm , Direct aonJng • . 


Average 
liclglit at 
tho end 
of 1030 
(Indies), 



Discontinued 
In June 1030 
«a aurtira] 
WAS below 
SO per cent. 


Dlfcontinued 
jQ Juno 1020 
at anrtival 
WAS below 
SO per cent. 




(w) Araucaria plantations . — ^TJir A. cunningharnii plnnlation is 
continuing well anti has reached n nm:Kimuin height of at the 

end of G years, 
















a 

llhis year 10 baskets of artificial farmyard manure seemed to have 
given the best results so far ; and the green manuring of Crololaria juncea 
was decidedly better than that of Cassia tora and Lucerne. 

(c) Best material for seed covering in nvrsenj (Experiment No. 92). — 
With a view to study what easily available matciialismost cfiicacious 
as regards quickness and uniformity of germination of different typos 
of seeds, the following were used : — 

Materials — 

A. Well washed coarse sand. 

B. Sifted leaf litter. 

C. Artificial farmyard manure. 

D. Sifted nursery soil (control). 

Seeds— 

1. Cedrdatoona. 

2. Terminalia arjuna. 

So;ving wasxione on 10th Juno 1936 for No. 1 and 13th May 1936 
for No. 2. 

Technique — 

The seed covering materials wore laid in replicated plots. For 
Gedrela toona A, B, C coverings were J", and thick respect- 
ively and D, 1^ times the seed thickness ; but, for Terminalia 
arjuna all the coverings were J' thick. Cedrela toona was 
uniformly sown in lines using equal quantities of seed whereas 
seeds of T. arjuna were counted and equal numbers used in each 
unit. The experiment was combined with shading so that 4 
of the beds were shaded and 4 unshaded using a latin square 
layout. 

Results . — The following results were obtained up to the end of the 
year 

Terminalia arjuna . — Germination per cent, was bolter in the 
imshadcd beds on the whole, but sifted leaf litter in the shaded set gave 
the best results. There was, however, very little differonce in the germi- 
nation per cent, obtained wth tlio different coverings ns is to be expected 
with a large seed. Height growth by the following cold weather was 
better in the unshaded beds, and especially so in the case of B (loaf litter 
covering) and C (artificial farmyard manure). 

Gedrela toona , — Germination was uniform and development better 
in the shaded beds. Coarse sand gave the best results in the open and 
leaf litter in the shade. Survivals wore very definitely hotter (2 to 4 
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times ns many) in the shade than in the open. Coarse sand gave the 
best survivals and ordinary nursery soil next best in both shade and 
open. Height growth at the end of the year was more or less the 
same for all coverings with or without shade. 

The experiment is being repeated, 

(vii) MiscELLArrnous. 

A small plantation of Broussonctia ipapyrifera and one of Hoienia 
duhis have been raised in the Experimental garden, — ^the former for 
testing for paper pulp and the latter for studying the natural cleaning 
of branches and straightness of the bole under plantation conditions. 

(viii) Eeclamation and Afforestation. 

(а) Miscellaneous 'Woihing Ghcle. — Compartments vnth Teclona 
grandis which have failed on account of frost year after year are being re- 
afforested with Acacia catechu^ Bamhusa 'polymorplia^ Cedrela ioona, 
Dendrocalamus sh ictus, D. Jmigispathis and Moms alba, and up till now 
14 such compartments have been completed. All these are found to 
be frost hardy in this locality, especially the last named species. 

Dendrocalamus sirictus was sown in lines supplemented by planting of 
nursery plants pruned at 2 ft. length of the stems. D, longispatliis was 
transplanted at lO'xlO' from the nui&eries, stems having been pruned 
at a height of 2 ft. as in the case of D, slriclus, Bamhusa polymorplia 
was sown in lines. Germination was excellent and plants at the end 
of rains were up to 1 ft. in height. 

The rosewood plantation in two adjoining compartments has been 
regularly pruned. This forms a small compact promising block of rose- 
wood. 

Plants of Aleunies fordii and A. 7nontana have been raised success- 
fully in a small taungya plot in one of the cleared compartments. Pre- 
liminary trials with Pinus cai ibaea by transplanting 3 months old seed- 
lings were not successful chiefly owing to damping off during the rains. 
A 16-acre plot, now under taujigya crops, wiU be stocked with P^nus 
longifoUa in 1937 rains to raise crops for an extensive replicated set 
of thinning experiments. Pive more compartments have been leased 
out for taungya cultivation and will be used for further trials wdth new 
species. 

(б) Sal Working Circle. — Mixed hue sowings of Dalbetgia sissoo, 
Dodonea niscosa and Bauliinia spp. were made in compartments where 
young sal was suflering from frost, the main idea being to cover the 
ground with quick growing frost hardy species so that these might 
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afford the existing sal protection in the future. Frost occurred this 
year as usual, but damage was limited to small and unprotected plants 
only. 

(c) Chir [Pinus longifolia) WorJcUig Circle, — Blanl^s in the com- 
partments with Naini Tal origin and in the plot in front of the Branch 
officers’ bimgalows (Nos. 14-16) were filled in with fresh sowings. The 
latter is well stocked now. The * tin planting ’ method of South Africa 
was also tried here. Kerosene tins were cut in halves and these were 
filled with proper media placed on a platform, and chir gtovsTi in them. 
The plants were shaded and 'watered with a fine rose. IVhen seedlings 
were Butficientlj’’ big the tins were taken to the planting site and planting 
done direct or with cakes of earth. The results so far are encouraging, 
gi'ving 97 per cent, survivals at the end of the year. 

A G-grade thinning was done in some of the earliest plantations and 
a mechanical thinning wuth a 6' stick-gauge was tried in one of these 
compartments, resulting in a fairly even espaceraent of 9'x9' on the 
average. A number of compnitments are under thinning research 
experiments in this cii'clc. 

n. Statistical Scctiom 

(i) Yield tables. 

The total number of sample plot files maintained during the year 
is 1656, which shows an increase of 119 plots over last year’s figures. 
Out of these, 19 sample plots were received from Hyderabad division 
(Sind) and the rest were shared by all other provinces, including Kashmir 
State. 

Out of a total number of 309 sample plot files received for routine 
computations from different provinces only 240 were computed during 
the year. 

Sapwood measurements were taken on 474 deodar trees in Lower 
Baslialir division. The results have been computed and written up 
for publication. Five deodar sample plots in Simla (now Lower Basbahr) 
division were remeasured and computed and 17 comparative thinning 
sample plots in Shorea rohusta crops were laid out by the Forest Hcsoorcli 
Institute in Debra Dun division. 

Some sapwood data of sal were reccivedfrom the United Provinces 
and analj’scd bub the results were not found suitable for publication. 

Two statistical field parlies were sent to the Torai and Bhabar Estate 
division for collecting the khair {Acacia calcclm) data on stump and 
stem analyses, and the Computation has been completed. 
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(ii) MisceiiLAITEOUS. 

A note on the Fornxation of heartwood in Deodar ^v^as prepared by 
the Statistical Assistant Silviculturist and subnuttcd fox publication. 
Some tests on the precision of tlic standard sample plot method of 
determining basal area, height and volume per acre by means of sample 
trees were made by measuring up clear-felled plots. The results were 
published in the Iniian Forester of January 1937, and showed that 
the standard method gives results that are generally accurate within 
±5 per cent, if reasonable care is taken in the selection of sample trees. 

nL Miscellaneous. 

(i) PUBUOATIONB. 

A Manual of Indian Silviculture, Part T, Avas written by Mr. H. 6. 
Champion and is now in the press. 

(ii) PnoTOGBAPiizc Section. 

Due to the ever increasing demand for photos and slides, etc., by 
the provinces including exhibition authorities, and to changes of photo- 
graphers who have been always in the temporary establishment, heavy 
arrears of work have accumulated in the photo section, although every 
efEort is being made to reduce arrears as much as possible Avith the present 
limited staff. 


The routine work carried out compares with previous years as 
foUows 


Tear. 

Negatives 

mode. 

Prints 

mode. 

Lantern 
slides made. 

1 Colour 
, Photos. 

1033-34 

. 

. 



• 

1,003 

2,271 

1^1 

.. 

1034.35 

- 

■ 



- 

032 

3,420 


18 

1036-36 

- 

- 



. 

748 

2,701 


6 

1030-37 

• 

• 



• 

DIG 

4,213 

■1 

27 


Of the new negatives 28 were the photos takeu by IVIr. Cliampion in 
Ahnora, etc., and 130 were photos taken by the Silviculturist during 
his tours, in Bengal, the Punjab and the Central Provinces. 

398 photos were taken in the Timber Testing Section and 261 were 
taken for different Branches and Sections of the Institute. 

89 negatives from the Silviculturist, U. P., and two negatives from 
Mr. Pring, Punjab, were received and added to the collection. 
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!the total niimber of pxints in the general Beiies conies to d,798 and 
in the specifio series 4,629, against 3,529 and 4,341 respectively for the 
last year. 

1,278 prints were prepared for difEcreut provinces and states and 164 
were made for reproduction in various publications. 

66 lantern slides wore prepared and added to the Forest Research 
Institute collection. 

17 Stereo photographs were added daring the year bringing the total 
up to 108. 


(iii) Reoobds. 

Large arrears have been cleared off this year by appointing a tem- 
porary extra tj'pist in the ledger section. All English periodicals have 
been Icdgered up to date, but the foreign periodicals are still 6 months 
in arrears. Much of the ledgering has been done by titles only, due 
to the lack of time and stafE. 

Abstracts of all Indian forest literature were prepared as usual for 
five agencies in India and abroad. 

46 new books and working plans were added to the library during 
the year bringing the total to 719 with 640 bound volumes of periodicals. 
A list of additions with brief abstracts was circulated to provinces as 
usual. 

There are 1,277 specific and 470 general ledger files out of which 
42 new specific and 24 new general files were added to the collection 
during the year under report. 

(iv) Working Plans. 

Notes were written on the Jhansi, Dnmoh (Central Provinces) and 
Northern Shan States plans and the suggestions made thereon have 
been generally adopted in the plans. 

(v) Museum. 

Progress in the Museum wos limited owing to the absence of the 
Museum Artist for two long periods, namely for about one month when 
his services were lent to the Punjab for preparing an erosion model 
for agricultural shows and for four mouths when ho erected and demoiis- 
traied a model to illustrate ‘erosion of denuded areas by rainfall nt the 
Luclmow Industrial and Agricultural Exhibition. The erosion model 
in the Silvicultural Museum at the Forest Research Institute was dis- 
mantled for this purpose, but a duplicate travelling model is now being 
made. 



GChe model to illustrate the influence of local climate on vegetation, 
the phenomena of altitudinal zonation, succession and retrogression, 
and the effects of site and soil is about half finished. Some improve- 
ments have also been made to the earlier models. 

(vi) Staff. 

Mr. H. 6. Champion, the late Silviculturist, toured in Eumaonand 
Chakrata during the hot weather of 1936. He reverted to his province 
and was succeeded by Mr. M. V, Laurie on the 6th October 1936. ilr. 
Laurie was on tour in Bengal, the Central Provinces and the Punjab 
during the year. 

The President wishes to record his appreciation of Mr. Champion’s 
services to Indian silviculture during his long service at the Institute. 

(vii) Visiting Fobest Oeeicebs. 

According to the scheme foi a Research Demonstration course several 
forest ofiicers visited the branch to discuss their local silvicultural prob- 
lems and research methods. Among them were Mr, K. P. Sagreiya, 
Silviculturist, C. Mr. I. D. Mahendru, Assistant Silviculturist, Punjab, 
ib. C. W. Kemode, Silviculturist, Burma, Messrs. Sant Ram and 
Jahneja Singh Majithia from the Punjab, Mr. S. S, Ncgi and Mr. Ford- 
Robertson from the United Provinces. 

hlr. E. J. Strugnell from the Forest Research Institute, Kuala Lum- 
pur, Malaya, also visited the Institute in the course of a tour in India 
arranged for him by the Silviculturist. 



CHAPTER III.— BOTANY BRANCH. 


Systematic Botany. 

The systematic study of the Indian Termindiaf^ of the section 
Pentaplera was completed and submitted for publication in Indian 
Forest Records, This section comprises trees of economic import- 
ance and an attempt luis been made to understand the species 
of the older authors and to clear up some misundcTstanding in this 
dif&cult group in which four species witli three varieties and nine forms 
arc recognised, A note on their botanical history \nth keys to the 
species, varieties and forms and dc«:criptions of them and their distri- 
bution and occurrence as rcpiesentcd by herbarium collections is given. 

A paper dealing with the following five species of the family Dip- 
ierocarpaccac wa«i completed and submitted for publication also in hidtan 
Forest Records: Ilopca hclfcri (Dyer) Brandis, Hopca oblongifolia 
Dyer, Shorca jloribunda (Wall.) Kurx, Shorca OBsamica Dyer and Shorca 
Bciiccijlora Fisch. & Hutch. These trees, wliicli arc of some economic 
importance, arc illustrated and described, in some eases completely 
for the first time, and ))otos regarding their distribution, occurrence 
and field characters arc given. 

A paper on a new genus of Connaraccac^ SchcUcnhcrgia, from Burma 
and one on tlirec species of Indian TermwdiaSy covering the two confused 
species T, entappa Linn, and T, proceta Roxb. and the littlc-knowTi 
species T. bunnanica King from Upper Burma was published in the 
fndiaii Forester, 

The second part of “ Recently introduced or othervribe imperfectly 
knon n plants from the Upper Gaiigetic Plain ” by Mr. Mnknt Bchari 
Raiznda was published in tlie Journal of the Indian Botanical Society, 
Vol.XV (193G), pp. 149-167. The object of these papers, which are in 
the nature of supplements, is to moke any amendments that may appear 
nccessatj^ and to put on lecoid changes that may be noticed in the 
flora from time l^o time so as to keep it as up-to-date as possible for 
the convenience of those that use the flora and to facilitate revision. 

In collaboration with the Chemistry Branch of this Rescnrcli Insti- 
tute, Part I of the Minor Forest Products of the Chakratn, Dclura Dun, 
Sahatanpur and ucighhouring Forc.st Divisions, The Oil Bearing Seeds, 
was published during the year. The second pari, dealing with Drug 
yielding plants, was taken up and considerable progress made. 

A paper on Indian Plants reputed us Fish Poisons was submitted 
for publication in the Indian Forester by Mr. JIukat Bchari Raizada 
in collaboration with Jlr. B, S. Varma of the Chemical Branch of this 
Institute. The object of this paper is to furnish information regarding 
Indian plants likely to yield cflicient insocticiclos the demand for which 
has greatly increased during I'cecnt years. 
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Vhe question of the conservation of certain botanical specific names 
of plants of economic importance has recently been taken up. At the 
instance of Prof. R. S. Troup, Director of the Imperial Forestry Institute, 
Oxford, supported by five Forestry Societies and Institutions in Great 
Britain, by the Inspector General of Forests, India, on behalf of the 
Forest Research In^itute, Dehra Dun, and the Forest Department in 
India, and by the National Institute of Sciences of India, a motion to 
make provision for such conservation in the International Rules of 
Botanical Nomenclature was submitted for consideration by the Sixth 
International Botanical Congress that met in Amsterdam in 1935. The 
principle of such conservation was not accepted by the Congress but a 
compromise was effected by the appointment of an International Com- 
mittee to draw up a list of the names of economic plants affected or 
likely to be affected by change, to bo stabilised for ten years. It is 
thought that a list which is stabilised for ten years will probably remain 
in permanent use. A list of well-established names of Indian trees 
of forest importance for which changes have been recently made or 
proposed was drawn up and submitted to Dr. Burtt Davy of the Imperial 
Forestry Institute to be placed before the Committee for consideration. 

A certain amount of work was done in connection with the collection 
of botanical material and the study of the two South Indian species of 
Dipt^ocarfus^ D. indicus Bcdd. and D. bourdilloni Brandis, and in the 
preparation of a note on the field characters of some Indian and Burmese 
bamboos. 

IderUiJicaii07i of specm&ts, — ^lu addition to the 670 plant specimens 
identified for Forest Officers and others in India, about 600 specimens, 
collected by the Forest Botanist and his assistant durmg their tours 
in the Chakrata forest division, were also examined and determined for 
incorporation in tlie herbarium and distribution to other herbaria, 
bringing the total up to 1,270 ; this number falls short of that of the 
previous year ouing to the absence of the Forest Botanist on leave for 
four months during which time the work of identification was done by 
only one assistant who has numerous other duties to attend to ; 'a number 
of specimens have therefore been left over to be identified during the 
ensuing year. As has been mentioned in the previous year’s report 
the identification of specimens received from Forest Officers and others 
in India is done in the nature of routine uork and as, in many cases, 
this is of a critical nature it cannot be hurried and takes up a great 
deal of the time of the Forest Botanist and his assistant. 

Among the most notable collections received for identification axe 
those sent in by Messrs. H. F. Mooney ; J. S. Owden, Gonservatoi of 
Forests, Bihar ; V. S. Rao, Deputy Conservator of Forests, Bengal ; 
and J. N. Sen Gupta, Assistant, Silvicultural Branch, who brought 
with him a collection of plant specimens from the Andaman islands. 


t 
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ffcrianuHi.— The number of specimens incorporated during the year 
amounted to 2,686 ; during the Inst eight years, including the year 
under review, 25,479 specimens have been added to the herbarium 
which, unth the number estimated to be in the herbarium on the 1st 
January 1929, i.c., 220,000, now brings the total to near the qua^r of 
a nullion mark. Of the additions made during the year the following 
were obtained from other herbaria or botanical institutions by exchange 
or donation : — 


Xaturhistorisk* BikumuBWt. Botanwki Ardelninsen, Sttrk- 
hohiii Sweden 

Imperial Forcstrr InBlitutc Hwbarium, Oxford . 

XatioDfll Herbarium, Pretoria, South Africa 

Mr. Goo. L. Fiohcr, Hourton, Texas, U« S. A. . • • 

Gray Herbarium, Harvard University, Cambridge, Mass., 

U. S. A, 

Agnes Cbaeo. Bureau of Plant InduBtt>% Smitbaonian 
Institution, Wnsbioglon, U. S. A. * . • • 

Director of tho Herborinm, Botanical Garden, Buitcozorg, 

Java . 

llo>*a1 Botanic Garden, Calcutta 

Totat, 


41S 

217 

ISO 

ISj 

100 

f)0 


97 
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The principal other additions arc from the collections made by tho 
Forest Botanist and his assistant, chiefly from tho Chakrata hills, from 
hir. H. 6. Champion, I.F.S., 163 specimens from Almora, Haldwani and 
Dehra Dun, and Mr. R. N. Parker, I.F.S., 38 Punjab specimens. The 
remainder is made up from the numerous smaller collections and in* 
dividual specimens sent in bv Forest Officers and others from the various 
province.s for identification. 

The following specimens were distributed to other herbaria as dona* 
tions or on an exchange basis : — 

Tho Director, Boyal Botanic Gordon, Edinburgh . . 18J 

Dcr Diroktor, Botanlsi'hnr Garten and ilfuBetiin, Berlin. 

Dabicffl, Germany 14S 

Tho Forest Botanist. Moymyo Herbarium, Burma . . 130 

Mr. Geo. L. Fisher, Houston, Texas, U. S. A. . . . 125 

To»t. . 5S5 

Suites of herbarium specimens wore sent to the following specialists 
for study in connection with tbc preparation of monographs or other 
publications with the result that several species new to science have 
been recognised and their descriptions, based on this material, will 
shortly bo published ; this incidentally greatly cnhnnce.s the value of 
our material for further systematic study. 

1. A Bclcotion of 66 sheets of Ixora from Burma and the Andaman 
isliuiilB to Dr, C, E. Brcmoknmp of the Herbarium and Botanical Jluseutn 
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of the University of Utrecht. Dr. Bremeknmp lias from his study of 
this material raised the number of species of Txora knoun to occur in 
Burma from 17 to 35 and in the Andamans from 3 to 7. 

2, Eighteen sheets of Tsuga to Mons. IT. Gaussen of the Laboratoire 
Forestier do Toulouse. 

3, A hundred and eleven sheets liolonging io the allied genera 
Jlydnocarpiis, Tarallogcmut Asicriasligma and Ggnocardia to Dr. H. 
Sleumcr of the Botanical Garden and Museum, Dahlcm, Beilin. 

4, The herbarium material of the genus Im])alt^n\ numboiing ncnrlj’ 
800 sheets to the Director, Botanical Garden and 3Iui>cum, Dahlem, 
Berlin. 

The rc-arinngoment of the foreign (nou-Indian) collections was 
continued tluoughout the year by the Herbarium clerk and progress 
was made from the Podosfrwonaccac to the Qramiveae *^0 that the arrange- 
ment is now ncarl}’ complete. 

A aeries of portrait photographs of botanists uho liave been connected 
with the study of Indian Botany has been started ; these portraits 
arc hung in the Herbarium to wliicli they form an interesting addition. 

Library. — Seventy-eight books and seventy-six volumes of perio- 
dicals wore added to the library during the year. A notable addition 
among these is the complete set up to dale of 25 volumes ct Additamonta 
1-4 of the well-known and indispensable standard ^Yo^lc on fungi, Sac- 
cardo’s Sylloges Fungoruin. Tlie work of card-indexing items of syste- 
matic and other importance from tlio litornture in the library was 
continued but could not be completed owing to pressure of other work. 

Tours. — ^Thc Forest Botanist toured for about four weeks during 
the month of June in the Chnkrata division during which the inoculation 
experiments that were being conducted by the Mycologist in connection 
with his biological studies of the coniferous rusts were seen and a collec- 
tion of herbarium specimens made in quadruplicate for the Research 
Institute herbarium and for purposes of exchange with other herbaria. 
Mr. Mukat Behnri Rnizada, Lower Assistant, made a two weeks tour 
in the Cliakrata hills during tlic month of September and brought in 
an interesting collection of nearly 300 specimens of autumn-flowering 
plants for our herbarium and for exchange; most of our collections 
from this area were made during the Spring and early Summer and 
this Autumn collection is a welcome addition to the herbarium. 

The Mycologist toured in the Cliakrata division during the months 
of May to July and September to October in connection \rith his in- 
vestigations of the biology of the Himalayan coniferous rusts and the 
finding of their alternate hosts ; during these tours a collection of speci- 
mens of fungi was also made for the mycological collection at the 
Research Institute, 
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Mr. Mukat Bekari Raizada visited the AlUndia Ayurvedic Conference 
and Exhibition at Gurulcul-Hardwar in March at the invitation of the 
Organising Secretary and exhibited a representative collection of about 
250 Indian medicinal plant specimens in addition to other interesting 
exhibits from the Forest Research Institute ; considerable interest 
-was taken in these exhibits by those interested in obtaining genuine 
and unadulterated samples of Indian drugs. 

Seed supply, — ^The list of seed offered on an exchange basis from 
plants grown 'in the Arboretum and Botanical Garden was, as in the 
previous year, distributed to the Provincial Forest Departments in 
India and, as usual, to various botanical institutions in India and abroad 
with which seed exchange relations arc maintained. About 660 packets 
of seeds were supplied in response to the numerous reCjuests received 
for the seed offered in the list the distribution of which has greatly 
increased the demand and it is with considerable difficulty that even a 
portion of the numerous requests can be complied with on account of 
our small staff. In addition to this about 35 larger indents for seed, 
aggregating nearly 4,600 pounds, were supplied. The seed mostly in 
demand being Firms longifolia and Finns hhasya for the South African 
Forest Department, Finns Ichasya for Sumatra, teak and Eugenios for 
the Agricultural Department, Zanzibar, Acacia arabica for Java, Flatanus 
orienialis for China, Cednis deodara for Japan and Sageraea listeri and 
Finns caribaea for trial in Indian provinces. Seeds of Ba7nbusa poly- 
morphoy Fhoebe hainesiana and Acacia arabica and of various Indian 
trees were also obtained for the Central Silviculturist, Forest Research 
Institute, for his seedling studies. 

Botanical Garden and Arboretum, — ^Work in the Botanical Garden 
and Arboretum continued to make good progress. The Botanical 
Garden is shaping well and attracts many visitors especially in the 
Spring and Autumn when the winter and rainy season annuals, which 
have been very successfully grown, are in flower. The lily garden has 
also been an attractive feature of the garden. The greenhouse and 
glasshouse were moved from the old Fruticetum and erected in the 
Botanical Garden and although completed rather late in the season 
the glasshouse has already been planted up with various. interesting 
Cacti and Xcrophytic plants and is already an interesting addition to 
the garden, while work on the planting up of suitable creepers for cover- 
ing the frame-work of the greenhouse has already been done and good 
growth is expected during the coming rainy season. The rose garden 
was re-arranged and several new roses added to the collection. About 
120 plants, representing 20 families and 34 genera, were planted out 
in the4botanical garden and about 16 acres of lawn maintained. The 
brick lining of the feeder channels and the use of a series of galvanised 
iron trouglis has proved both rapid and economical in irrigation 
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arrangements. A new tank of 1,296 ciibic feet capacity was built near 
the south eastern corner of the garden. 

In the experimental garden and nursery about 350 plants were 
raised for planting out in the Arboretum, Botanical Garden, in avenues 
and elsewhere and in addition a large number were also raised and dis- 
tributed for planting in the residential grounds at New Forest in the 
adjoining Indian Military Academy and elsewhere. 

The Arboretum is also being steadily added to nearly 100 plants 
representing 12 families and 15 genera having been planted out during 
the year. Two new avenues of quick-growing species, Mlanthus ghndu- 
losa and Sapium were planted out on the west side of the main 

building. Little or no damage was done by frost during the year as 
the winter was a comparatively mild one. 

The following plants were recorded during the year to have flowered 
for the first time at New Forest: — Sophora viciifdia Hance, Meltc 
co 7 npo$iia Willd., Sapium eugenia^oUmi Ham., Amorpha glabra Poir, 
Anona cherimolia Linn., Xylia dahhriformis Benth., Alseoiaphne 
Jceenanii Gamble, Pentstemon hradburyi Fursh., Catesbaea ^inosa Linn., 
StigmaphyUan puberum A. Juss., SpatTiodea canipamlata Beauv., 7Azy~ 
phis iuourm Boxb., Bysoxylum hinectarifemm Hk. f.. Cassia margivata 
Boxb., Cordia abyssmica B. Br. 

Miscellaneous . — As usual many enquiries on botanical subject 
received &om Forest Officers and others in India were answered and 
advice given in botanical matters. 

The death of Ft. Jagar Mani, Field Assistant, on the 4th January 
1937 at his home in Garhwal, when on leave, is recorded with regret. 
Jagar Mani served in the Botanical Branch of this Institute for 29 years 
and accompanied several officers of this Branch on tours in India and 
Burma and made an independent collection in the Naga hills. 

Mycology* 

Sal root disease due to Polyporus shoreae and other associatei prohlerns. 
— ^A large number of specimens of sal root rot from Bihar and Orissa were 
examined and a collection of sporophores of various iypes of Poly- 
poraceae was made from the infected area, the chief ones among them 
being Polyporus shoreae. Pomes tricolor and P. fastuosus. Pure cultures 
of the two first-named fungi have been obtained and the cultural 
characters are being studied. 

It is proposed to conduct a field study in the infected area as this 
has a bearing on the various diseases of sal and on the mycorrhiza] 
problems the study of which was taken up during the year, 
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Mycorrldzal fungi and associated 'problems. — This investigation has 
been taten up recently. The examination of tlie roots of a number of 
local forest trees has revealed the presence of mycorrhizal fungi, and 
definite fungal mantles on the rootlets of sal and Quocus incana were 
found. Other forest trees will be examined for mycorrhizal fungi as 
time permits. 

A critical histological examination of the material available was 
conducted. 

T)ie~hack disease of Gmelina arborea. — ^This has been kept in abeyance 
till the Peridermium investigation has been completed. 

Damping off disease of the forest tree seedlings. — To be held in abeyance 
till the completion of the Peridermium investigation. 

Cultural studies of wood-rotting fungi and their pathogeneciiy. — The 
cultures of a large number of fungi were maintained and data on the 
wood-rotting properties of several tiopical Polyporaccae were recorded. 
It is now proposed to use these cultures for the toxicity tests of various 
wood preservatives and a beginning has been made with Ascu. 

Cultural studies of some fungi attaching coniferous trees and their 
paihogenediy. — ^The inoculations on Finns exedsa and Cedrus deodara 
with Trametes pint and Fomes annosus respectively showed signs of 
infection while those inoculated with Arniillaria mellea remained abortive. 

Cultures of various temperate wood-rotting fungi were maintained 
for study and sent abroad to other institutions. 

Biology of various coniferous rusts and experiments to find out their 
alternate hosts — 

(а) Perider^nium himalayense on Pinus lo7igifolia and Cronartium 

himalayense on Stveriia spp. — ^The third part of this work 
dealing with the results of inoculations on pine is almost 
complete. No further work is contemplated in this 
connection. 

(б) Peridermnmi indicum mi Pinus excelsa and Cronartium sp, on 

Ribes rubrum. — A draft paper on the biology of this rust was 
prepared and the necessary figures have been completed. 

The biology of the following needle rusts of conifers have been worked 
out and the results were confirmed by repeating tlio experiments the 
second year : — 

(c) Peridermium oricnlale (P. complanatum) on Pinus longifolia 

with Coleosporium campanulac on Campanula colorata and 
C. canescens. 

[d) Peridermium brevius on Pinus excelsa with Coleosporium nov, 

sp. on senecio rufinervis. « 


0 
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(c) Periiermium piceae on Picea morinda with Chrysomyxa hima- 
layensis on Rhododendron arhoreum. 

(/) Pcridermium ejphcdrae on Ephedra vulgaris with Hyalopsora 
nov. sp. on Athyrium aciosticoides, 

(g) Pcridermium abies^pindroina nov. sp. with Uredinopszs nov. 

sp. on Polypodium sp. 

The foUowing needle rusts of conifers yet remain to be worked out 
though more than 300 inoculations were conducted during the last two 
years in an endeavour to match them : — 

(A) Peridenvium cedri on Cedrus deodara , — ^Tests in connection 
with the probable alternate hosts, both broad-leaved and 
ferns, exceeded two dozen in number. There are still several 
broad-leaved species which appear likely hosts and on which 
inoculations will be made this summer. 

(t) Peridennium thomsoni on Picea morinda. 

(i) Chrysomyxa deformans on Picea morinda. 

(h) Chrysomyxa piceac on Picea morinda. 

Histological studies on the parasitism of the above 4 species were 
made and the sequence of their appearance from early spring to autumn 
recorded. 

(Q Chrysomyxa dietelli on Rhododendron lepidotum. —'Emther obser- 
vations are being continued. 

Routine pr6blen}s. — (a) The inoculations on Dalhergia laiifolia with 
cultures of a canker fungus have repeatedly failed. Further observa- 
tions and search for fruit-bodies of the fungus will be made during the 
rainy season. 

(6) Herbarium . — A large collection of larger fungi including several 
species of Armillaria and many of Polyporaceae has been made. Arrange- 
ments were entered into for their naming to build up a well-represented 
herbarium. 

The collection of Himalayan Uredinalcs appears to be almost com- 
plete. It consists of a number of new species of Coleosporiums, Phnkop- 
sorot TJredinopsiSy Hyalopsora and several fern rusts which do not appear 
to have been recorded before. 

The collection work will be continued and special notes will be made 
of the Agaricaceae found in the region of Pinus excelsa and Cedrus deo- 
data for mycorrhizal studies. 

A photographic collection of fungi was started for future reference. 



31 


CHAPTER IV.— FOREST ENTOMOLOGY. 

Biological Control. 

Several species of parasites of defoliators have been studied idth a 
view to the possibility of their introduction to new localities and to their 
multiplication under artificial conditions. Of these particular atten- 
tion lias been given to Cedria paradoxa, a Braconid which parasitises 
many species of Pyralid caterpillars, including Hapalia machaeralisj 
one of the two most important teak defoliators and Margaronia jiyloalisy 
the mulberry defoliator. This parasite can now be reared in large 
numbers under laboratory conditions and consignments are being sent 
to Madras and Burma for the teak defoliator and to the Punjab for the 
mulberry defoliator. DifBculties arising from the necessity for sending 
living insects overlong distances can be overcome by the use of cold 
storage ; an experimental consignment, consisting of cocoons packed 
with ice in a vacuum flask, was successfully sent from Dehra to Burma 
by air. 

Cardamom Insects. 

* At the request of the Chief Forest OfiEicer, Coorg, some of the carda- 
mom males in Coorg were inspected during September and October 
1936, Numerous types of insect damage were observed but these are 
not all of universal occurrence. The damage is due to a variety of 
causes which vary from place to place. There is no evidence of a 
specific cardamom pest, the insects concerned being derived from neigh- 
bouring forest trees. Recommendations were made which should lead 
to reduction of insect damage. 

Spire Disease of Sandal. 

Reports on seasonal incidence and distribution of four more groups of 
insects have been prepared for the press. In this work 7,700 specimens 
were identified and 170 species were added to the known insect fauna 
associated with sandal. 

Since 1933 the work initiated by this Institute has been continued 
by the Madras Forest Department. In September 1936, the Forest 
Entomologist, at the request of the Chief Conservator, Madras, attended 
a meeting at Denkanikota to give his opinion on current investigations 
and to advise in the drawing up of a programme for future work. 

The Institute has identified a large number of specimens of the 
species under observation by the Madras Forest Department. » 

Lantana Insects. 

The lantana fruit fly, Ophiomyia lantanae^ is now known to be wide- 
spread in India but does not appear to provide the solution for lantana 
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control ; it has some beneficial effect in making n proportion of the fruits 
shrivel an^ thcrefoic \inpalntnble to birds which normally spread the 
seed. There is some doubt ns to how far attack by the fly affects the 
viability of the seed and cxjjerinienls devised to clear up this point are 
in progress. At present it is not pioposed to introduce into India other 
lantann-attacking insects until reqult*? of work in progress iu Australia 
and elsewhere aie known ; in the meantime the possibilitica of artificial 
multiplication of certain indigenous species of insects arc being 
investigated. 


Borehs or QuEnetJS tkcana. 

The Sitoli plantation in West Almorn division was visited in June. 
The oak trees here, which arc used for firewood, were found to be attack- 
ed by larvae of two large species of Ccrnmbycidac, ylpArodishmi hard- 
tcickianum^ the habits of wliich were previously unknowm and Satoccra 
horsfiddi which was knowni to cause serious damage to walnut as well 
as to oak, A large proportion of the wood content of the tree is lost 
by repented attack, the damage now oht^crvablc being the accumula- 
tion of many years’ boring. The suggested remedy is to coppice the 
plantation or at least those trees showing ejection of wood dust, in early 
spring. 

General Insectary Work. 

During the year 149 consignments were received from forest visions 
in India. 39,000 insects emerged from cages containing attacked 
material collected by forest officers or by the entomological staff ; most 
of these insects were identified. In addition, numerous Icpidoptcrous 
defoliators were reared in connection with biologic studies of these 
species and their parasites. 


Trainino. 

A course in forest entomology, consisting of 18 lectures with demons- 
trations, was given to the Bangers Class by Mr. N. C. Chatterjee, Assist- 
ant Entomologist. 

Mr. P. N. Chatterjee, a student of Allahabad University, worked in 
the parasite laboratory of this branch for 2J months in connection with 
the preparation of his thesis for the AI.Sc. degree. 

A filceper-pnssing officer of the Indian State Eailways was given 
instruction in elementary entomology with special reference to the 
detection and classification of damage by borers of sal timber. 

Systematic Entomology. 

The reference collection has been enriched by 702 species, many 
of which arc new to soicncc and have been described in Indian Forest 
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Hecords and other scientific publications, in former years assistance 
has been given by specialists in various parts of the world but difficulty 
is still found in obtaining autlioritative idcnlification in certain families 
including some of the parasitic groups so important in biological control. 

Considerable headway has been made in the classification of imma- 
ture stages of Coleoptera and several papers on the subject have been 
published. Similar work is in progress on Icpidopterous larvae of forest 
importance ; the larvae of very few Indian species have been previously 
described in sufficient detail to enable reasonably accurate identification. 

Tours . — ^By Dr. Beeson to Madras in September; to Ranchi in 
October (Lao Cess Committee) ; to Lucknow in November (Industries 
Conference) ; to Burma in February (in connection vnth entomological 
research in Burma). By Mr. Gardner to Simla bills in July ; to I\Iu6- 
sooric in September; to New Delhi in November and March. By 
Ms. N. 0. Chattesjee to Madtaa iiv September ; to Haldwani in Deeem- 
ber. By Mr. B. M. Bliatia to Almora in June. By Mr. S. N. Chattcrjcc 
to Burma in February. 

Mttseujns . — ^The chief additions to the entomological museum were 
81 examples of damage to timbers by borers. Reptiles were added to 
the museum of forest zoology. 

Librarif , — 164 books, besides periodicals, were added to the Zoological 
Library during the year. 
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CHAPTER V.-UTILISATION BRANCH. 

Wood Tcclinology Section. 

1. RcsnMicii. 

(a) Work in connection with the preparation of Laud lens keys 
supplemented with low poAver photomicrographs for the identification 
of the more important commercial timbeis of Assam and Bengal Avas 
continued. 

{b) Shidics on the formation of gronth rings in the A\ood of Acacia 
catechu, Bombax malabaricinn, Eugiuia jambolana, Pinus longi/olia, 
Shorca robushtf Tec Iona ytandis and Tcrnmialia toniuitosa were com- 
pleted. The results obtained indicated the ndvisability of studying some 
more species of certain cjhaiacteristic analoraicnl btrucluro. During 
the period under review, the collection of data was started for Albizzia 
lebbch, Ccdrcla toona, Balbcrgia aiVaoo, MichcUa chamjiaca and Snictenia 
mahagoni. 

Last yeni u new type of parcnchyum dihlributioii was reported in 
Tomimlia (omniloi^a. During the year further rc^-carch has been done 
on this subject with a vicAc to tiacing the origin of this distribution. 
The results so far obtained haA’c been A’cry interesting and the AA-holc 
problem will be fully discubsed in a future paper. 

(c) The anatomical study of the AAOods of Indian Dipteroenrps Avns 
continued. The mncro*!copiral and microscopical examination of the 
wood blocks and slides is progres«!ing. 

(d) The Avork on the anatomical study of difTerent vaiicties of Termi- 
mlia ioincntosa Avns also continued. This investigation has proA'cd to 
be very complicated and further research aaIII be necessary before any 
definite conclusion can be draAA*n. 

(c) Due to lack of material, further study on the relationship bctw’een 
the anatomical stnicturo and the pin sical properties of Ticlona grandis 
was not possible during tlie period under rcA'icAA*. Fresh material 
(selected according to our suggestion) has now been received and the 
work will be restarted. 

(/) The study on the AAoods of Indian AlcUaccae is progressing satis- 
factorily. More specimens linvc been cut and mounted during tlic 3 ''car. 

2. iDEKTinCATlOK OF AVOODS. 

As usual large numbers of timber specimens wore received from 
various sources. These included a AAidc range of materials including 
solid timbers, veneers, plywood, match splints, pencils, etc. The total 
number of timbers identified during the year A\'as about 3B0. 
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3. Examination fob detecting fungds atTack. 

Many enquirers sent samples of wood suspected of having been 
attacked by fimgus and asked advice as to the suitability of such timbers 
for certain specific uses, A good many investigations of this type were 
carried out for the aircraft authorities in India. The number of wood 
specimens examined in this connection was 66. 

4-. Special ENQXTiBins. 

Several special problems were taken up on behalf of research officers 
of the Institute and forest officers in the provinces. Work was also 
done for many business firms. Enquiries received under this heading 
were, as usual, of a very varied nature— each one requiring special tech- 
nique and manipulaiion and taking considerable time to complete. The 
following is an example of an interesting investigation dealt with during 
the year : — 

A firm in Colombo, Ceylon, sent two samples of wood and wanted 
to know whether they were both teak and if so, the reason for 
their difierence in weight and working qualities. On examina- 
tion the timbers were both found to be teak. One sample 
showed normal growth and was of normal weight, while the 
other showed extremely slow growth. The latter had over 
35 rings per inch and the wood mostly consisted of large pores 
of early wood, leaving very little space for fibres which are 
usually responsible for strength as well as weight. In this 
connection, it may be mentioned here that the question of 
gro\vth rings in relation to the technical properties of wood is 
being investigated at the Forest Bcsearch Institute and it is 
hoped in time to collect workable data for all important Indian 
timbers. 

5. Indexing pebmanent slides, anatomical data and photomiobo- 

gbaphs. 

During the year under review over 600 permanent slides were prepared 
and added to the authentic collection. These included a large number 
of species (both Indian and foreign) not previously represented. Ana- 
tomical data were also collected from these shdes whenever possible 
and filed for future reference. For publication and exhibition purposes 
50 negatives, 400 photomicrographs, 14 enlargements and 8 trans- 
parencies were made. 

6. Collection op autuentio wood specimens. 

(a) From India . — A fairly largo number of authentic wood speci- 
mens backed by herbarium material wore received from the different 
provinces for the Institute’s standard collection. 
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(6) From cftroaii.— During the year altogether 129 wood specimens 
were added to the foreign collection. These were received from Eng- 
land, Nigeria, the Philippine fshindb, and the United States of America. 
To the donors our siiu'cic thanks are due for helping the Forest Hescarch 
Institute to make its collection of commercial timbers of the world 
complete as possible. 

7. DiSTumoTiON or wood srrxiMEiJS. 

In response to requests from abroad and various parts of India, 898 
samples of timber were supplied to interested enquirers. 

8, GEN7.RAT.. 

A short course in Wood Technology was given to Mr. A. Ghaffar, 
Student Slteper Passing Officer, B, N, Railway, Calcutta. Mr. Jagdish 
Prasad, Assistant Engincci, United Provinces, was also under training 
in the Section for a short time with a view to obtaining some knowledge 
of wood anatomy from the point of view of an engineer. 

Timber Tearing Sccrion. 

SpECUL IKVKSTIOATIOX8. 

1. The study of the effect of corrosi\c chemicals on w'ood (vide 
para 0 page, 44:), w'ns continued durinc the j^enr under review. 
Small sticks of teak (Tcclom i/randis), deodar (Cedrus deodara), chit 
(Pinuh longtfolia)t kail (Pinws exceha)^ sissoo (Dalbogia sissoo), and sjil 
(Shorea rohusta) wore immersed in diifcicnt strengths of sulphuric acid 
and caustic soda, with controls in water, for different periods. The 
preliminary tests have been finished and these show a very large reduc- 
tion in the compressive strength of the timbers ns the result of soaking 
in higher concentrations of caustic soda. The strength of the pieces 
soaked in sulphuric acid, however, did not show much reduction. The 
investigation is being continued. 

2. Yon acuminata) was suggested by the Forest Research 

Institute as a possible substitute for ash for making skis. Tiiis enquir}' 
wrns received from the Timber Adviser to the High Commissioner for 
India in London. The suggestion of a possible substitute created mucli 
interest among the manufacturers of skis in England and the Timber 
Adviser has requested the Emma Forest Department to supply some 
timber for trial. The results of this trial will be aw’aited wdth interest. 

3. An enquiry w’as leceived fiom the Linen Industry Research 
Association, Nortli Ireland, through the High Commissioner for India, 
London, foi a suitable substitute for boxwood (Bitxus sempervtrcn^) 
for making spinning rollers. All the boxwood now used is imported 



into England from Persia, Aiahia and Africa and it sells at a very liigK 
price. The hoxwood available in India is at present unfortunately 
insufficient even for the internal demand. The followng species, 
namely chooi {Sageraea elliptica)^ kow {Olca ferntginea)^ parrotia (Par- 
roiia jacquemoniiana)^ Gardenia latifoKaj Gardenia lucida and Murraya 
exotica were suggested for trial and specimens were sent to the Director 
for his opinion. This investigation if successful may open up a market 
for one or more of the above species. Good prices would be paid for a 
suitable wood. 

4. Wood used in aircraft construction and samples obtained from 
wooden parts damaged in accidents were tested from time to time for 
the Director of Civil Aviation. 

5. Fifteen consignments of glue joints submitted by Ground Engineers 
of the different Flying Clubs of India for their licence examination 
were examined and reported on to the Director of Civil Aviation. The 
Officer in Charge of the Timber Testing Section designed an improved 
type of end grip for holding efficiently these test specimeus iu the test- 
ing machine. The improved grip is constructed so as to eliminate all 
bending stresses on the joint and to apply a direct pull in the piano of 
the joint. 

6. A special investigation has been started ^ritb a view to introducing 
Indian timbers into aircraft construction. Practically all aeroplane 
spruce is now obtained from Canada or the United States of America. 
Indian spruce and fir, Michelia exccha, Polyalthia fragram and Phoebe 
spp,, arc under investigation for this purpose. The Officer in Charge, 
Timber Testing Section, discussed the requirements of timber used in 
aeroplanes with the Director of Civil Aviation and explained, with the 
aid of small specimens, the strength data of the above species. He also 
visited with the Inspector of Aircraft, the civil aerodrome at Delhi 
where considerable repair work was going on. There ho found that 
actually about 75 per cent, of the spruce used was under 10 ft. in length. 
As the only spruce available in India is in sleeper form and as these 
sleepers are usually 10 to 12 ft. long, it has been explained to the aircraft 
authorities that Indian spruce might be used for 75 per cent, of the air- 
craft wood work as it is equally as strong as Canadian spruce. As, 
however, it is necessary to satisfy the designers and manufacturers in 
England about the suitability of Indian spruce before it can be introduced 
into the specifications, steps arc being taken to send samples to the 
manufacturers tlirough the Du-cctor of Civil Aviation for test. Very 
high prices are paid for aircraft spruce, and this investigation might 
eventually provide a profitable market for selected Punjab spruce. 

7. In order to sec whether any improvouicnts were required in the 
grading rules for teak squares, some discussions were hold witli the 
Forest Economist, Burma, at the time of his visit to the Forest Heseatch 
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Institute. It was decided that the Officer in Charge, Timber Testing 
Section, should re-examine in India some consignments of teak passed in 
Burma under the new rules. A thorough examination of 2,000 tons of 
Burma teak now arriving at the North Western Railway workshops at 
Lahore is in hand. , 

8. Great efforts weic made dniing the year to popularise Indian 
timbers and to increase their utilisation. The Timber Testing Section’s 
share in this work was the preparation of strength charts and tool handle 
posters, both of which proved very popular. The first issue was sold 
out in a short time. 

9. The testing of poles of different Indian species was started during 
the year as a result of numerous enquiries received on this subject. 
Treated wooden poles are now being used for telegraph, telephone and 
power lines, and reliable strength data arc necessary for preparing 
specifications for different requirements. The investigation will be 
continued. 

10. At the Utilization Conference in Maich 1937, the Officer in Charge 
discussed the relation of rate of growth to strength. He also explained 
the relative merits of sapwood and heartwood from the strength point of 
view. 


Routine Testing. 

During the year under report tests were continued under Project 1 
(Standard tests on small clear specimens) and Project 2 (Standard test 
on structural timbers). Other routine testing such as glue adhesion, 
plywood, hammer handles, etc,, was also done whenever enquiries were 
received. 


Numbeh or species tested during the yeah. 

Grpcn. Air dry. Kiln dry. MiscoUancoua. 

Project No. I ... 15 7 7 

Project No. 2 . , . 1 7 

Project No. 0 . . , Under all heads • • . . 07 

The 67 consignments under Project 0, include 16 consignments of 
glue joints submitted by Ground Engineers for their licence examina- 
tion. 


Number of species computed during the year. 

Green. Air dzy. Kiln dry. I^Iiscellaneons. 

Project No. I ... 15 4 9 •• 

Project No. 2 3 

Project No. 0 , , , Under all heads • , , ♦ 64 



List ofsj>ecies tested under PToject No. 1 during Vie year. 


Species. 

From 

Cbsdltloo. 

Atnoora rohituia (amoora) 

Nowponj: PIv. (Ambri) 

Air dry. 

^fneora (atnoora) 

KatfiaDh. (Burma) . 

Kiln dry. 

Artocarjnu inUfriJoHa (kos) . 

Fontli Western J>\y., Colombo 
(Cc>lon). 

Otecii. 

jjattw butyracea (Idll motma) 

fioQlli Andaman 

(Jreeo and Klin dr). 

Cinnammum t'nert (cinnamon 
wood}. 

Ta\OFPI\. (Bnrnn) . 

Air dry. 

Snyelhardtia tjtieata (moglalpoma) . 

Cflctmr Dl\ . (A«<iAin) . 

Green. 

Suealyplut euffenioUet . 

:illjrlriDtv.(kfadraa) . 

Air dry. 

Eugenia app. (Jnnmn) . ■ * 

Cicliar Ph. (Ae*ai») . 

Green. 

TMeraphragma roibttrghii 

XsfTpurPh. (C. F.) . 

Green 

Kagea foribunda (katal) 

Cnrhar DIv, (A«sam) • » 

Air dry 

3ftmutoprIifforfih« (biitlct wood) . ! 

Sootli Andaman 

Green and Klin dr>. 

Mpn'rifea spp. (malaboda) . . j 

South Western l)i\ Colombo, 
(Colon). 

Green. 

IVntaee griffithii (tbltaho) 

Laklilmpur Ph . (Af mis) . 

Green and Kiln dt) . 

Foeeil^neuron (ndfcwin . 

X. Mnntpilorc Ph . (Vadrav) 

Green 

Pongamia glabra (sa^knranlt) . 

B. D. Knimra (Bomltiy) 

Green and KHn drj . 

Pferoearpirt lafUaflnm (nd sandrn) 

H. Cuddopah Pl\ . (SfadraH) 

Green 

5cccop(<otum fomrafoiutn 

K. 1). Kanara (Bombay) * 

Green and Kiln dry. 

Shorea rebutta (sal) . 

KuiiriODg 1)1\ . (Bcnftnl) 

Air dr) . 

^fwotpctnivm cJtflonoidtt (padrl 
noou) 

S. MntiRAlorc DIv. (Mndroa) 

Green, 

Prefona grandiM (teak) . 

ITiirseonic IMv. (Beiifial) . 

Air df) 

Terrnitialta tnpHoearpn (hollocW) 

Laklilmpur DIv. (A<tsam) 

Green nnd Kiln dry. 


List of species tested under Project No. 2. 


Sficclcs. 

From 

Condition. 

Afnptra waUiheii (amoora) 

Kni>eony DIv. (l)eni;nl) 

Air dry. 

.1 rtoearpui efapJasha (rliaplaah) 

Liklilnipiir Dh. (Asinm) . 

Air dr)'. 

Chubraeia fabulantt (clitckraany) • 

Kimunf! DIv, (Bentml) . . 

Air dr) . 

DIpferoMrpirt grifUtfiit (Riirjun) 

Burma ..... 

Air dry. 

Duff^an^n roRneniGofdrt (Inin)m(l) . 

Kurreon;; DIv . (Benitil) . 

Air dry. 

7 erntCRolIit arjuMd (arjun) 

Sitanda DIv, (Bihar and Orlua) . 

Air dr) , 

TermxnaUa myriocarpa (bollock) 

Assam 

Gneii 

Termlnalfa panjcMlafn (klndal) • 

K. Kanata DIv. (Bombay) . , 

Air dr) « 


About 14,000 mechanical tests and 19,000 physical determinations 
were made during the year. In addition to computing the routine 
tests, tho computing offico prepared a large number of tables for answering 
enquiries. Numerous computations for the grading of leak squares were 
also made. These included calculations for about 40,000 o.ft, of timber. 
This work was done in consultation with the Forest Economist, Burma. 
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Wood Seasoning Section. 

1, Kiln Drying Eesearch Work. 

In order to study the drying of refractory hardwoods^ which dry 
at a very slow rate, and in which the process of drying is considerably 
afEected by the leakage of moisture through the walls of the kiln, a 
laboratory kiln was designed and fitted with a metal lining in the interior. 
The construction of the kiln was completed just after the close of the 
year under review, and it is hoped to be able to report some progress in 
this direction next year. 

The supply of timber for lain drying experiments is limited, and 
such timbers as were available were all reserved either for the furnace 
kiln, or for the new metal-lined kiln, the construction of which was much 
delayed by the work which had to be done for the Lucknow exhibition. 
Only seven charges of timber were dried in the large internal fan kilns, 
and none of these was actually meant for the lain drying pioject, Pive 
out of the seven charges ere of Balheigia bissoo, and it is satisfactory 
to report that in all cases, this timber was dried from a green condition 
to about 8 per cent, moisture content in ten to twelve days. 

In the small laboratory kilns, twelve charges were dried during the 
year, mostly for the Timber Testing Section. A large number of woods 
now being tested by the Timber Testing Section are of a highly refrac- 
tory nature, and their drying o^ers many difficulties. Nevertheless, as 
each species and consignment is dried separately in a small kiln, some 
very useful information is being collected on the drying of some of onr 
more refractory hardwoods. 

2. Fubnaoe Kiln. 

This kiln has given very satisfactory rcstdts throughout the year. 
In all, 13 charges have been diied so far, out of which 6 were dried during 
this year. A detailed report of the results obtained up to the end of 
1935, was published as Indian Poiest Record, Utilization, Vol. 1, No. 3. 
The following ^ort notes on the woods dried during the year are of 
inteiest : — 

1, Dalbergia sissoo . — Two chaiges of this wood were dried in the 
form of one-inch planks. The inii^l moisture content in one case was 
46 per cent, and this was reduced to 8 per cent, in 7 days’ drying. 
Apait from some trijQdng cracking around knots, and some very slight 
warping and cupping, there was no appreciable degrade. 

2. Arfocerpua cha^hsha, Palaquium eJUptiewny and Termvnalia 
bialata were dried in a mixed charge in the form of one-inch planks. 
The Ariocarpufi chuplasha contained 35 per cent, moisture, and in 4 days 
it was dried down to 8 per cent. There was no noticeable degrade of 
any Idn^. 
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3. A cbnigc of Albiz’^ia jDoccm ono inrh plunks wn*' ihird from tlio 
green eoiuHlion, routuining ovei 100 per <(mU, inoiVtnre, in li-* day** 
the rate of drying of p.unplc'^ fairly rapid in the l^cfJinn^nL^ aliont 
13 per cent, in n dnv, hut the r.\to beeaino slowei near the (.jul of the 
drying proces*?. The timber had tome original heart ‘'hakei-, and it 
was found that the «*hal:es hud opened out duiing the dryinc and home 
collapse and warping was ceu'^cd by the pie'^onco of the^'O abake^j. About 
half the plnnka showed no degrade of any kind, but on the uhole the 
appearance of the dried mattrinl was not very attractive. This was 
probably because the conditions of diydng were too severe in th'^ curly 
stages. A small quantity of this wood, from the same lot and in 1* 
inch planks, wa« included in a Fubsequent rlmrgo (dosciibed below) and 
finished up in a much better condition. 

4. A mixed clinige of thick timbers, consisting of j'fcocm atabicn, 
Adina cordifolh^ Albizzin jiroccra, Artocarfws AirMtfa, and many other 
species in braall lots, wn« dried with very satisfactory rcsulls Except 
for .4?5u;ia jnocern which was in IJ" planks, all the spccioh wore in the 
form of 2-inch planks, and were in a green condition to rturt with. Tlie 
drying process was completed in 21 daya, and it is highly gratifying to 
note that except for surface discolouration, no appreciable degrade of 
any land was noticeable. No incrcapo in end splita and surface cracking 
was found at the end of ilrjing, the only defect being a little warping 
in some very wide Acacia arahica planks (width up to 32'), a few split 
knots in the Adina cordijolia, and some slight spring in soiuc planks of 
ATlocarpm hirsiifa. On the whole, the condition of the timber alter 
drying was very good, and the time taken for the drying was certainly 
less than that required for the same material in an ordinatr steam- 
heated kiln. 


3. Air-beasokii:g. 

Small quantiticB of material left over from Project VII cxjKrimonts 
were etacked for air-seasoning ns usual, and the observations on thick 
scantlings of eight species, Bt.aTtcd in the previous year, were continued 
An experiment on the seasoning of some refractory hardwoods in the 
form of logs and half-logs (a log sawn into 2 portions througli the heart 
centre) was completed, and it was noticed that the timber fiom logs 
and half-logs scaponed for about a year prior to converrion was in much 
better condition at the end of the air-acasoning period than the timber 
obtained direct from green conversion. This was particularly notice- 
able in the case of Qncrci/J f<n»c!!osa and Q. lincatn, from winch green 
converpion into plunk material yields no nseful timber at all. This 
method of ecaponing may be useful in the ease of certain hard and very 
refractory woods, and it is proposed to investigate the relative merits 
of green conversion ond log Eeaeoning in further detail. 
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4, Wateb^soakinq pbior to aib-seasonino. 

The tests on end-matched specimens of varions species, seasoned 
with and without previous soaking in water, are being continued. Some 
of the specimens are to be left under water for a period of 7 years in 
order to see the eficct of such long soaking. Results so far do not indi- 
cate any mateiial difference in the shrinkage and hygroscopicity of 
wood with and without water-soaking. 


5. Air-seasoning of railway sleepers. 

A tour ^\ as undertaken by the Officer in Cliarge, Sca^^oning Section, 
to some exploitation areas in the East Almora division of the United 
Provinces, in order to make a preliminary investigation on the season- 
ing pf chir sleepers from the Kumaon forests. As a result of this tour, 
a scheme was drawn up for a detailed study of the seasoning of chir 
sleepers from the stump to the railway track. The experiment will be 
started during next working season, in co-operation with the United 
Provinces Forest Department, the Indian Turpentine & Bosin Co., 
Ltd. (the sleeper contractors) and the Sleeper Control Officer of the 
Northern Group. All the authorities concerned have expressed their 
willingness to co-operate. In addition to the effect of various methods 
of stacking and of the use of end-paints, for which purpose coal tar and 
chir tar ^vill be tried, the effect of seasoning in the form of logs will be 
studied. It has been noticed that sleepers obtained from logs left in 
the forest for about 9 months showed less cracking than those obtained 
from logs cut up soon after felling, although the difference in the mois- 
ture content of freshly felled and seasoned logs was not very appreciable. 
Possibly seasoning in log form results in some equalisation of stresses 
in the wood and the point is, therefore, worth investigating. 

An investigation on the seasoning of sal sleepers has also been taken 
in hand and some preliminary investigations were carried out at Kalyan 
(Great Indian Peninsula Bailway) and at some of the sal sleeper depots 
along the Bohilkund and Kumaon Bailway. An experiment to deter- 
mine the ** life ” of seasoned and unseasoned sal sleepers has been started 
in co-operation with the Bohilkund and Kumaon Bailway at Lucknow. 
One thousand metre gauge sleepers were selected for this purpose. Half 
of these will ho laid in the track immediately and the other half after 
one year’s seasoning. The condition of these sleepers will ho examined 
from time to time. The difference, if any, between the average life of 
the two lots will indicate if there is any benefit in seasoning sal sleepers 
prior to laying them in the track. At present there is no information 
on this subject. 
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The results of the preliminary investigation on the seasoning of sal 
sleepers ivere briefly : — 

(i) that sal sleepers in the ITnitod Provinces are usually brought 

to the depots and put up for passing soon after they are 
cut ; 

(ii) that the sleepers at the time they arc taltcn over by the rail- 

waj's are very green, containing 60 per cent, to 80 per cent, 
moisture ; 

(iii) that one year’s seasoning in close-crib stacks under mild 

climatic conditions is not sufficient to season them ; 

(iv) that the presence of sapw'ood in these sal sleepers is responsible 

for a largo percentage of rejections of sleepers from the 
United Provinces forests. In this respect, the use of treated 
supvTood sleepers would be a great help, and the matter is 
now being investigated at the Forest llescnrch Institute. 
The United Provinces Forest Department has already supplied 
sapwood sal sleepers for the investigation. 

0. Ei-ectbic Moistubk Meters. 

In response to a circular letter sent to various government and .state 
departments, and wood working firms, orders were received for 12 meters, 
and arrangements wore made for their manufacture locally. The cost 
of a meter came to PiS. 175. More enquiries are being received, and 
it is e.vpeoted that the demand for these meters will inoren.se urith a 
spread of knowledge about the seasoning of wood. 

Further experiments arc in hand to increase the range and useful- 
ne.®s of the meter. 

7. A SURVEY OF THE MOISTURE CONTENT OF W'OOn. 

This investigation was inangtiratod last j’-car and was continued during 
the year under report. The data received from various centres 
are being worked up and analysed as they come in. 

8. Shrinkage stuoies. 

A large number of shrinkage specimens were kept under observation 
during the year. Detailed studies are being made of the shrinkage of 
wood from the green to the air dry condition, ns well ns the changes in 
the dimensions of seasoned wood due to fluctuations in atmospheric 
humidity. 

During the year a few c.\pcrimcnt8 on the longitudinal shrinkage of 
wood were started. The investigation on the effect of impregnation 
with various chemical substances on the subsequent shrinkage and 



44 


swelling of wood was continued. Purfuryl alcohol was tested for im- 
pregnating wood and thci eaf tei icsinifying the alcohol in the wood by 
means of dilute acids, Anothci synthetic lesin imported from the 
United States of Amei ica is also being investigated. The results so far 
do not show more than 30 pei cent, to 40 per cent, icduction in the 
shrinkage and swellmg of wood with changes in atmospheric humidity. 

9, Action or Che^iioals on Wood. 

Experiments to determine the action of various common acids, 
alkalis, and other chemicals, on Indian w'oods were started with a view 
to finding out the suitability of our indigenous timbers for the manu- 
facture of apparatus and machinery for the chemical industry. Such 
articles comprise filter presses, reaction and crystallization vessels, fer- 
mentation and storage vats, etc. 

Experiments on the effect of different concentrations of sulphuric 
acid and caustic soda on the following woods w^ere finished during the 
year: — 

(i) Cedriis deodara (deodar). 

(ii) Pimts excclsa (kail). 

(iii) Finns longifolia (chir). 

(iv) Tectona grandis (teak). 

(v) SJiorea robnstn (sal). 

The effect of soaking the wood for definite periods on the strength 
of wood was investigated by means of compression parallel to grain 
and the R. A, F. impact tests. It was found that in compression 
parallel to grain, the acid did not cause any appreciable weakening of 
the wood, while the alkali reduced the strength considerably. The 
R. A. F. impact test, on the other hand, gave very erratic results, the 
alkali treated wood in some cases being found to be tougher than the 
water-soaked controls. This point is being further investigated, and 
during the coming year it is proposed to carry out some static bending 
tests as well. 


10. Lucknow Exhibition. 

A model of the Furnace Idln was prepared and a number of posters 
were dram for the Industrial and Agricultural Exhibition held in 
Lucknow during last winter. A poster illustrating the method of stack- 
mg timber for air-seasoning was also printed (in English). This poster 
was distiibuted by the Forest Research Institute and translations of 
it in Urdu and Hindi were later printed and distributed by the Forest 
Department of the United Provinces, 



45 


11. Bkquiuies. 

Drawings showing the detailed construction o{ the furnace kiln were 
supplied to more than 10 enquirers, and details about the erection of 
small steam-heated kilns were also sent to 7 other enquirers wlio asked 
for them. The number of important seasoning enquiries dealt with 
during the year was 5G, which shows an increasing interest in the season- 
ing of wood. 


Wood Preservation Section. 

iNCOnrORATION OF A FIRnFROOFING MUDIUM WITH ASCU WOOD 

PRESERVATIVE. 

Considerable experimental work was done in this connection and 
the best results were obtained by emplojing boric acid with Ascu, 
Although in most ways the combination appeared to bo satisfactory, 
the fire retarding efficiency of the combination still requires to bo 
improved. 

Incorporation of dyes with Ascu wood preservative. 

Ascu, per sCy does not give any very distinctive colour to some woods 
treated with it, especially when it is used in low concentrations witli 
brown and other coloured timbers. Tins lack of colouration is impor- 
tant, as inspecting officers frequently cannot tell whether timber has 
been treated or not. Attempts were therefore made to mix a dyo with 
Ascu solution. Altlioiigh several dyes of different kinds and colour 
were tried, it was found that only “ Acid fuchsin remained stable for 
any number of days when combined uith Ascu. The colour obtained, 
however, was not ver}' pleasant. It will be necessary to make further 
experiments on this subject so tliai, if possible, a pleasant green colour 
can be obtained. 

Preservation and waterprooitng tests pn jute canvas. 

Test samples were prepared by treating them with various com- 
binations of Ascu, hide glue and petroleum asphalt. This work nas 
undertaken for tlie Imperial Council of Agricultural Kcscarch. Some 
of the samples so treated have been submitted to a durability tost against 
termites olong with untreated controls, ns well ns with pieces treated 
with rubber latex sent for test by Mcssis. The Cuprinol Co., Ltd. 

Hardening or timber. 

A few preliminary experiments were made witli the object of trying 
to form putty in wood by impregnating small pieces of timber with a 

D 



40 


solution of calcium cMoridc and sodium carbonate, followed by a lin- 
seed oil treatment. As sucb treatment helps to malce wood more mois- 
ture resistant also, it would appear that further work in this direction 
might lead to some useful results. 

Graveyaub tests. 

(а) Samples of the following proprietary boards or preservatives 
sent by different firms weie submitted during the year under review 
to test in the ‘^graveyard ** : — 

Garostonc. 

Beaver board. 

Sundcala board fnew brand). 

Presotim. 

Drymol. 

Osmose-treated eucalyptus and pine sections. 

Woodguard. 

Celotex board. 

Cuprinol-treatcd veneers, 

(б) Untreated specimens of the following species were laid down in 
the test yard 

HetcropJiragma roxburgJiii. 

Pongamia glabra. 

Saccopetalum tomeniosum. 

Cassia fistula. 

Work m the wood pbeservatxon plaot. 

A new Ascu pressure wood preservation plant, of which the treat- 
ment cylinder is in two sections of 20 ft. length each and with a dia- 
meter of 14", was installed during the year. This new cylinder makes 
it possible for poles and timber up to 40 ft. in length to be treated under 
pressure T\ith Ascu. formerly we have not been able to treat such 
long timbers. 

The wood preservation plant was kept very busy during the year 
treating large quantities of timber for Timber Development, research, 
and demonstration work, and for fence posts and other requirements 
of the New Forest estate. 
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TJemonstration to the Noeth Western Railway on relative 

PENETRATION OF ASCU AND GOAL TAR CREOSOTE INTO CHIB 

SLEEPERS, 

During the first week of September 1936, Messrs. A. E. Greene, 
Sleeper Control Officer, N. W. Railway, and H. M. Glover, Conservator 
of Eorests, Eastern Circle, Punjab, visited the Forest liescarch Institute 
to witness some comparative tests on the relative penetration of cold 
Ascu and hot creosote into the hcartwood of chir broad-gauge sleepers. 
One set of halves of 30 chir B. 6. sleepers (brought to Dchra Dun from 
Dhilwan) were treated with Ascu under pressure and the remaining 
halves of the same sleepers were treated witli a hot mixture of creosote 
and crude oil. The sleeper halves were later cut at mid-length to ob- 
serve the penetration of the preservatives in the hcartwood. 

In the words of Mr. F. Canning, C.I.E., I.F.S., Officiating Inspector 
General of Forests at the time, the results of the demonstration may be 
stated as follows : — 

The general conclusion regarding the results was that in this hatch 
of sleepers the penetration of sapwood was complete in the case of Ascu 
and practically complete in the case of creosote. The density of the 
Ascu preservative in the sapwood was generally markedly greater in the 
sapwood than in the henrtwood. In the creosoted sleepers, penetration 
in the sapwood was also generally complete, but the density of the 
creosote in the sapwood did not appear so markedly greater than in 
heart^vood. In a few places in the sapwood probably, it is understood, 
where there was sap stain, a fungal attack considered not very injurious 
— the creosote penetration was poor. In the hcartwood the penetration 
both by Ascu and by creosote was erratic and irregular ; in the ir- 
regularity of the penetration of the preservatives there was generally 
more or less correspondence between the penetration of A^scu and of 
creosote.” 

“ The general conclusion was that, while every rcscr^’^ation must bo 
placed against drawing unwarranted assmnptions from a single and 
limited experiment of this nature, it was agreed that in this case 
penetration of both Ascu and creosote in the hcartwood of chir was 
erratic and that there was certainly nothing in favour of Ascu as regards 
its penetration ns compared \vith creosote but on the other hand the 
penetration of preosote was probably slightl}^ better than that of the 
Asciu” 

** It may be noted that in two previous experiments of tliis nature 
the results were sh'glitly in favour of Ascu as compared with creosote. 
So far as the evidence before me exists at the present moment I sliould 
be inclined to say that if penetration obtained with creosote is considered 
satisfactory, the penetration of Ascu should be equally satisfactory. 

jy 2 
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Mr, Glover considered that the penetration whicli we obtained in this 
experiment was distinctly better than that which he had observed in 
the sleepers treated by the Company at Dhilnan.” 

A report on the whole investigation was later printed (for depart- 
mental use oidy). 

Wood Workshop Section. 

This section continued to function on a reduced scale ns u supply 
unit for other sections, while the Officer in Charge devoted the greater 
part of Ids time to veneer and plywood research and to glue testing. 
A great deal of the above officer’s time was taken up in organising and 
preparing exhibits for the Lucknow Exhibition. 

The Timber Testing Section was supplied with 14,443 wood speci- 
mens for test purposes as detailed below ; — 


Static bonding — 

Jlcscarob IE • • • * 267 

Bogular 1 1,276 

Vehicle minorss^^I 080 

Plywood IPW 20 

Impact bonding'— 

Special 2 Spl, 4 

Ilcgulnr2 744 

Eo>r 1 Aircraft 2EA 2,023 

ComprciiSion parallel — 

Structural 3Str. 150 

Regular 3 2,309 

Compression perpendicular — 

Structural 4Str. 75 

Regular 4 702 

Special 4Sp1 30 

Hardness — 5 • • . . 057 

Shearmg— 

Regular C 2,020 

Plywood OPW , 142 

Glue joints OJB 46 

Tension perpendicular to grain— 7 762 

Torsion— 8 476 

Sbnnkago radial and tangential— 9 062 

Shrinkage volumetric— 10 368 

Hammer handles — 

IH 

2H 

Aircraft — lA 


The Wood Technology Section was supplied with 8 '* Gamble ” 
specimens and 685 hand specimens, 
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In addition to supplying oilier sections witli converted inateiial for 
rcsearcli purposes this Section completed 372 jobs of a varied character 
including the making of 

Handles (various). 

Packing eases (various). 

Tables and c3diibition furniture. 

Demonstration bridges (for Lucknow Exliibition). 

Exhibition boards (various). 

Trays (for Lucknow Exhibition). 

An earthquake-proof house (for Lucknow Exhibition). 

Lamp stands. 

Model seasoning kilns. 

Prames (various). 

Boxes (various). 

Stands for exhibits. 

Switch boards. 

Models of houses. 

Boilers. 

Modeb of furniture. 

Experimental doors. 

Ladders. 

Veneer and ply^vood panels. 

247 logs, 356 sleepers, 60 bolts and 58 poles of various species were 
converted in the sawmill during the year. The logs and bolts were 
converted mainly for the Timber Testing, Wood Seasoning, and Wood- 
working Sections. 

In addition to the above, much miscellaneous work was done, such 
ns the preparation of crossers for stacking timbers, the cutting of planks 
and scantlings for use in other sections, and the cutting of firewood from 
off-oxits for the furnace kiln. 

Reports on the working qualities of specimens of the undemontioned 
timbers were recorded during the period under review : — 

Podocarpvs wallichhimis. 

Plerocarpus aanialinus. 

Bombax malaharimm. 

Eucalyptus eugmioides, 

Amoora uallichiu 



Teminalia citrina, 
Tectona grandis. 
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Ekqituiks. 

VariouB enquiries in connection ^vith woodworking and related sub- 
jects (other than vcneeis, plywood and glues) were received and dealt 
with. 

Tests. 

Project VIII. Tests w^ro carried out on the undermentioned species 
and the results were sent to the Forest Utilization Officer, Bengal : — 

Cryptomcria japonica, 

BucMandia popitlnca. 

Several sets of tests on gluing leatherette on portable gramophones 
were carried out (using a casein cement of our own formula) for The 
Oinmophonc Co., Ltd , Dum Dum. Calcutta, and the results with sug- 
gestions, advice and samples were sent to the firm. 

Tests ueic carried out on sliollac bounded 3-plyi\ood of hollock 
for the Director of the Indian Lac Ecsenreh Institute, Bihar, and the 
results were reported. 

Project VIII tests were carried out on various logs of hollong {Dip" 
tciocarpti^ tnacrocarpia) sent by tlie Deputy Conservator of Forests* 
Laldiimpur, Assam, and the lesults (uith samples of the veneers) ucre 
reported. 

Project Vin tests were also cniried out on a log of Bosivellia serrata 
for the Dewan of Korea State and the results %\ere reported to him. 

Training. 

A course of training in plJ'^^•ood manufacture given to Mr. Man- 
mohan Lai, B. V,, a representative of Messrs. The Krislina Roller Flour 
hliUs, Ludhiana. The firm acknowledged their appreciation of the 
tuition given and wrote “We feel IiigMy grateful to you for your taking 
a great interest in giving training to Mr. Manmohan Lai our represen- 
tative wiio was scut to jou for talcing training in the manufacture of 
plywood. We hope Ids training will be very useful to us for starting 
a small plant hcre.’‘ 

Courses of training in saw-doctoiing were also given to selected 
soldiers from the K. G. 0. Bengal Sappers and Miners, Roorkce. This 
unit now sends their men here regularl}' for courses in saw-doctoring. 

The Commandant of the poips has expressed his thanks for oui’ 
co-operation in this matter and has stated that the training g^ven is of 
great value to them. 



61 . 


. ' Vbneer Sub-Section. 

Logs of the following species were peeled for routine tests under 
Project VIII 

Boswdlia serrata. 

Terminalia t 07 n€ntosa. 

CastanopHs hystrix, 

AntJiocephdlus indicus. 

Michelia cJiampaca, 

Artocarpus cJiaplasha, 
lagerstromia fos-reginae, 

MilleUia pcndula. 

Abies pindrotv* 

Gmelina arborca, 

Pterocarpns macrocarpus. 

Dipterocarjms iurbinatvs. 

Many enquiries relating to veneers, plywood and glues were received 
and dealt with during the year. 


Tours. 

The Officer in Charge ^veiit to Calcutta and Delhi in the cold weather 
in order to see what markets exist for veneers of Indian timbers. He 
took with him samples of voneexs and discussed their possibilities with 
architects, ^ip-builders, cabinet makers, and interior decorators, etc. 
The tour resulted in one firm in Calcutta giving a definite assurance 
that they intended to start operating at the cud of this year, so it is 
hoped that before long a supply of Indian wood veneers will be available 
for those requiring them. 


Misoellaneous. 

Mr. A. Gaffar, Student Sleeper Passing Officer, nndenvent a course 
of study in the Section in August 1936. 

Mr. Gliulam Nabi, Headmaster, Government Wood Working Insti- 
tute, Jullundui, also underwent a course of study in the Section in 
August 1936. ' 

At the request of the Knginccr-m-Cluef, Army IIcadquarterB, Simla, 
the Officer in Charge of Woodworking, accompanied by the Forest 
Economist, paid a visit to the K. G. 0, Bengal Sappers and Miners 
Workshops at Boorkee to inspect the Army folding boat and pontoon 
equipment and to offer suggestions and advice for their improvement. 
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Tlie Enginccr-in-Cluef, A.Tmy HcadqiiartcrB, Simla, apparently appre- 
ciated the help given. Ho wotc as follows I msli to convey my 
thanks to tho Forest Economist, to hir. Nagle, and all momhers of the 
Institute, for tho trouble they have taken in compiling these most useful 
reports 

Minor Forest Products Section. 

F. R. I. POBTABLE CHABCOAL KiLN (“ FrIKILN *’). 

Tho number of enquiries about this lain inorcased still further as 
tho result of the publicity given to it at the Lucknow Exhibition, and 
as the result of a recent poster. The stock of reprints containing a note 
on the kiln was speedily cxlmustcd. Twenty Idlns arc now working 
in various parts of India. 

2. CnARCOAIi BRIQUETTING. 

A note embodying the results of the experiments on charcoal bri- 
quetting with different binders was published in the hidian Forester 
of February 1937. It describes the various binders such as cereals, 
Bauhinia rctitsa gum, tamarind (Tamar/tidri/s indica) seeds, etc., tried 
for briquetting charcoal intended for domestic use. The cereals and 
tamarind seeds are ground into a powder and thou boiled in water to 
form a paste before they arc mixed with tho charcoal in tlic grinding 
mill. Rice (5 per cent.) and tamarind seeds (6 per cent.) gave the 
strongest briquettes. The cost of briquetting using these binders worked 
out at Re. 0-3-11 and Re. 0-2-11 respectively per Bengal maund, and 
they offer thcroforo commercial possibilities. 

3. Cultivation op medicinal plants. 

It was mentioned in last year’s report that (1) Datura fasiuosa, (2) 
Artemisia maritima (Kashmir variety), (3) Solauum indicum^ (4) Hydro- 
coiyle asiatica, (5) Phniago psyllium^ (0) Mentlia piperata and (7) Carum 
copticum w’crc grown successfully in the minor forest products garden. 
The cultivation of these plants was continued to confirm the previous 
year’s results. 

Tho cultivation of pyrctlirum {Chrysanthemum emcrariatfolium) 
was also continued. The plants grown from seeds received from Japan 
and Belgrade were vigorous and healthy and began flowering in May. 
The flowering period, however, was very short due to the early and 
heavy monsoon which caused much mortality among the plants. By 
the end of the monsoon every one of the plants had been kflled. Flan^ 
were a^ain raised from seeds from plants which had been grown in the 
minor forest products garden during the previous year. The germina- 



tion of these sccdfi %vn8 peciiliftt in that it rontinncd over a period of twb 
months, a few seeds germinating almost every day during the period. 
The new seedlings have been transplanted, some to open beds and some 
to pots. They were healthy at the end of the year under report. 

The cultivation of Denis clliptica and D. mahccensis was continued, 
but the rate of growth was very low and the root system was poor. 
These plants cannot apparently be grown on a commercial scale in a 
climate like Dchra Dun. Some cuttings of the above two species of 
Derris were received towards the end of December from the Malayan 
Agricultural Department through the courtesy of the Imperial Council 
of Agricultural Research. The end of December is about the worst 
time for planting tropical cuttings in Debra Dun on account of heavy 
frost, and the cuttings failed to strike root in spite of various devices 
improvised to keep them worm. 

Datura stramonium was tried, but became sickly during the summer 
and the plants died one by one, npparcntl}' nnablc to stand the dry 
heat. 

Arrangements were made with the Forest Botanist to obtain seeds 
of medicinal plants from various botanical gardens and universities, 
etc., in Europe, America, and China, by exchange, and several packets 
of seeds were received towards the close of the year. Our thanks arc 
due to the Forest Botanist for his co-operation in the matter. 

4. Match woods. 

A list of Indian woods tried for match manufacture was published 
during the year. Anyone interested can obtain a copy by applying to 
the Utilization Officer, New Forest P. 0., Dchra Dun. 


6. Collection or intormation on drugs or eorest iMrouTANon. 

This work, which is being carried out in conjunction with the Bio- 
chemist and the Forest Botanist, was finished during the year, except 
for the addition of some further information collected recently. 

0. Outturn or minor roni:sT products (druos). 

It was mentioned in last year’s report that a circular had liecn sent 
to all forest oflicers in India asking for information on the minor forest 
products within their jurisdiction. Replies have been received from all 
provinces and from many States, and the information is now being 
tabulated and recorded. Our thanks arc due to all those who responded 
for their co-operation in the matter. 
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7. StJBSTITUTB rOB COBK FOR OSE AS INSULATORS IN BEFRiaERATORfi. 

This enquiry was not continued during the year as the production 
of extremely fine glass wool by a patented process recently discovered 
in Germany makes any other material uneconomical for the purpose 
in view. 

8. Enquiries, 

Over 40(? enquiries dealing with the supply, collection, marketing, 
prices, etc., of minor forest products were dealt with during the year. 

Paper Pulp Section. 

I. Experimental Factory, 

1. Disintegration of bamboos . newly designed feeding equip- 
ment to the disintegrator did not give improved results as regards the 
flattening and partial crushing of bamboo stems. It was consequently 
decided to have a suitable equipment designed and made by an outside 
engineering firm. Negotiations in this connection are in progress with 
Messrs. The Kumardhubi Engineering Works, Ltd., Kumardbubi 
(Bengal). 

2. Semi-commercial tests on Ba7nbuia tulda (mitenga)^ Dendrocalamus 
longispathns (orah) and Teinostachyim dullooa {dolu) were carried out 
and completed. The factory experiments confirmed the laboratory 
results as regards the suitability of the above species for pulp and paper 
making. Factory trials were also carried out on the production of 
pulp and paper from a mixed lot of the following five species from 
Bengal : — 

(1) Oxytenanthera aurimhla {Laliseni% 

(2) Dendrocdlamtts hamiUonii {kokwa), 

(3) Dendrocdlamus hngis 2 )athvs (oiaJi), 

(4) Bamhusa tulda {Qyntenga) 

v5) TeinostacJiyum dullooa (dolu). 

Equal quantities of each of the five species were taken, 
and the digestion, bleaching, etc., were carried out 
under normal routine conditions. The yields of pulp and 
paper and the quality of paper produced were about the 
same as those for the individual species, thus showing 
that mixed species of bamboos could be used for the 
manufacture of pulp or paper on a large scale. 

3. Pnlp and paper maldng tests were carried out on Anthistiria 
giga7itea (ulla grass) from Kheri division, U. P. The grass gave poorer 
results than those obtained in 1934 from a consignment of the same 
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grass from the same division. Not only were the yields of pnlp and 
paper appreciably less, but both pulp and paper showed shives, in spite 
of the more drastic blenching treatment employed. On enquiry it 
turned out that tlic first lot (1934) was cut from a iirc-protccted area 
and the second lot (1936) fiom an area subjected to annual burning. 
This factor might have had an influence on the quality of the two lota. 
There are other factors, hov/evor, which might aho have influenced the 
quality. They are (1) the different times of the year at which the two 
lots W'cre cut, (2) the different ages of the two lots, and (3) the qunbty 
of the soil and drainage of the ground on which the two lots were growing. 
In order to find out exactly %vliich factors arc likely to influence the 
quality of grass for paper-making, it is propo.scd to obtain small samples 
of the grass from different areas, cut at different times of the year, and 
to test them in the laboratory for yield of ccllulo&c and consumption 
of chemicals. Tlic Conservator of Forests, Eastern Circle, U. P., has 
alicndy made arrangements for the supply of the different samples. 

4. Paper-making trials were carried out on f^acchaitwi 7mmja (munj 
grass) sent by tlie Kadhasoami Satsang Sabha, Dayulbagh, Agra, The 
quality of the paper obtained \va» fairly satisfactory, but the consump- 
tion of chemicals was railicr high, l^'uitlicr experiments will be carried 
out to try and reduce the consumption of chemicals. 

5. A series of paper runs ^^c^e made, using the samples of Indian 
china clays sent by Messis. Tlie Titaghur Paper Mills Co., Ltd., The 
Bengal Paper Mills Co., Ltd,, and The India Paper Mills Co., Ltd., and 
a sample of English china clay, to test the comparative suitability of 
various clays as paper filleis. The cxpeiiments show that the Indian 
cluna clays are quite suitable and satisfactory and they arc also reported 
to be cheaper than imported clays. 

6. Experiments acre earned out on the production of kiaft pulp 
and paper from Dcudiocalannii^ ^Uiclus {uilia)^ sent by Messrs. The 
Orient Paper Mills Co., Ltd., and Deudrocahmis longisputhus (orah)* 
\ATiilst fairly satisfactory pulp was obtained, the paper produced was 
poor in strength, partly owing to defective i)rcss rolls on tlie jiaper 
machine and pailh due to the lad: of a ]ordau or lefinoi in the experi- 
mental factory. The experiments will be continued after tho press 
rolls have been put right. The indications that good kraft can, how- 
ever, be made in India from bamboos, are distinctly hopeful. 

7. Packing paper was prepared from bagasse (ciushcd sugar cane) 
for exhibition in the Sugar Coiurt at the Agricultural and Industrial 
Exhibition at Lucknow. 

8. JJanvJacliiie of paper^ board&^ etc . — ^jlbout four tons of writing, 
printing, type and packing papers and mounting and drying boards 
were produced iii tho experimental factory during the year under report. 



About 2| tons of paper and boards were suppKed to the various offices 
of the Forest Eesearch Institute and College, to the Goveminent of 
India Press for the annual report, and to the Silviculturist, Punjab, 
and the Forest Research Officer, Bihar, for some special work. 

9. The erection of the small mechanical pulp grinder obtained from 
Messrs. J- M. Voith ((rermany), was completed towards the end of the 
year under report. E:q)eriments on production of mechanical pulp 
from bamboos and a few selected species of soft woods will now be taken 
in hand. 

II. Labobatoby. 

1. Pulp for artificial silk , — Experiments on the purification oi^ bamboo 
pulp for the rayon and staple fibre industries were discontinued, pending 
the report of investigations by the Industrial Research Bureau on the 
possibilities of starting such industries in the country. 

2. Experiments on the digestibility and blearhabilily of bamboo 
chips, supplied by the Elankinara Paper Mills, the Bengal Paper hdls 
and the India Paper Pulp Co. were completed and a report was made 
to the Paper Mills. The results confirmed the expectation that the 
opening out and the partial crushing of chips helped considerably in 
obtaining uniformly well digested and economically bleachable pulp. 

3. Investigation on the causes of discoloration of bleached pulps 
and papers (one of the problems referred to the section by the Indian 
Paper Makers Association) was taken in hand. No conclusive results 
have yet been obtained. 

4. Physical tests (tensile, bursting, folding, tearing, bulk, etc.) on 
papers prepared in the factory in connection with the experiments on 
the suitability of Indian china clays, were carried out and tabulated. 
The physical properties (specific gravity, grit, water of combination, 
etc.) of the various samples of clays were also examined. 

5. Kraft pulps were prepared from Pendrocalamus strictus and their 
strengths (tensile, bursting and tear) were compared by the standard 
British Pulp Evaluation method vuth samples of three brands of wood 
kraft pulp obtained from Sweden. The samples of the Indian bamboo 
pulp sheets, gave a higher breaking length and burst factor than those 
of the pulp sheets prepared from the Swedish pulps. This demonstrates 
that it is possible to produce kraft papers from bamboo as good as the 
wood-pulp Icraft papers imported into tliis country from Sweden. 

Strength tests (tensile and bursting) were also carried out on ten 
different samples of Swedish Kraft papers, obtained from Messrs. Tlie 
Vulcan Trading Co., Bombay. 

6. Four grasses, munj^ tons, duh and gandor, supplied by the Radha- 
soami Satsang Sabha, Dayalbagh, Agrn, were tested for the production 
of bleached and wrapping papers. 
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7. Pulp and pnpcr-mnlting tests were carried out on Andropogon 
scl>omiani1iertt (botlia grass) at tlie request of the Working Plan Officer, 
No. II Anantpur division (Madras). 

8. Boiler feed walcr . — Routine analytical tests in conneetion with 
the softening of the boiler feed water were carried out ns and when 
required. 


III. Tours and enquiries. 

1. .Alt the request of the Mysore Government, Mr. Bhargava visited 
Bangalore and Bhndravati in June 1936, to give advice to Messrs. The 
Mysore Paper Mills Co., Ltd., regarding the specifications of machinery 
for the Mills and other matters connected with the project of manufac- 
turing paper in the State. 

2. In August 1936, Mr. Bhargava visited Dayalbngh, Agra, to 
discuss a project for the manufacture of paper from grasses grown on 
the estate. 

3. In September 1936, Messrs. The Orient Paper Mills Co., Ltd., 
invited Mr. Bhargava to Calcutta to discuss their project for the manu- 
facture of paper. 

4. Correspondence was carried on with Government departments, 
commercial firms and private individuals in connection wnth the technical 
enquiries referred to the section from time to time. 

rv. Tbainino of Apprentices. 

At the request of the Siam Government, two apprentices, Nni Sawni 
Supayasetmsri and Nai Pairojna Dharmatcha, were admitted to the 
section, in September 1936, for training in the technology of bamboo 
pulp and paper manufacture. The apprentices have nearly romploted 
their course of training. 

V. Forest Utiuzation Conperenoe. 

The Forest Utilization Conference, held at Dehra Dun in March 
1937, recommended the following species lo be tested for the production 
of mechanical pulp : — 

1. Broitssonctia papyrifera, 

2. Pinuslongifolia. 

3. Macaranga epp. 

4. Excaecaria agallocha. 

5. Bomhax malabaricutn. 

6. Eryllirim sMherosa, 
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7* Buteafrondosa, 

8. Boswellia serrata, 

9, Eucalyptus globulus 

10. Sterculia epp. 

11. Abies pindroio, 

12. Picea morinda. 

13. Kydia calycina, 

14* Gmdina arborea. 

15. Telrameles nudifloicf. 

16. MaHotus pMUppinensis. 

17. Teak saplings. 

Experiments on Broussonetia papyrifera and Pinus longifolia have 
recently been taken in hand. 


VI. Geaitts. 

1. The Indian Paper Makers* Association (Messrs. The Titaghur 
Paper Mil]«, The Bengal Paper Mills, The Indian Paper Pulp Co. and 
The Dcccan Paper hlills) contributed during the year Es. 3,250 and 
Messrs. The Upper India Couper Paper Mills, Lucknow, Es. 250 as a 
voluntary grant towards the expenses of the research work being done 
at Dehra Dun on problems of importance to the paper industry. These 
grants made by the Indian mills symbolizes the recognition of the value 
of research by the industry and insures close co-operation between the 
paper mills and the Porest Beseorch Institute. Such co-operation can 
but react to the benefit of the industry generally. 

2. The Imperial Council of Agricultural Besearch has also made a 
grant of Es. 15,000 to the Forest Research Institute, for investigating 
the possibilities of manufacturing wrapping papers, insulation boards, 
straw-boards, etc., from bagasse (crushed sugar cane). Arrangements 
for carrying out the investigations are well under way and it is expected 
that experiments will shortly be started. 

Timber Development Section* 

This section was inaugurated from 1st April 1936. 

The Timber Development Ofiicer made a start by writing up some 
short popular booklets on the following subjects : — 

1, TVood^s challenge to steel and concrete. 

2, Relative economy of wood, steel and concrete structures. 

3, Manufacture of small dimension stoclc as a rural industry. 
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L The truth about fire hn;sard in timber structures. 

5. Cheaper and better gable roofing with wood shinglc-s, 

6. Treated wood for carthqunhe resistant structures, 

7. Treated wood poles for electric distribution and service. 

8. Preservation of Indian wood with Ascu w’ood preservative. 

9. Special factors affecting timber design. 

10. Bettor and cheaper fencing. 

11. How to build earthquake and storm-proof houses. 

12. Superiority' of treated wood ns modern structural material. 

13. Rclotive cost of treated electric poles and overlicnd construc- 

tion in India and abroad. 

14*. Specifications for treating wood poles for overhead electrical 
construction. 

15, Treated timber bridges for Indian highways and railways. 

16. The role of timber in hangar and ncroclrnme structures. 

17. Wood versus steel for framed buildings. 

18, How to build fire-resistant timber Btruciures, 

In addition, several thousand leaflets describing the demonstration 
treated timber house, the demonstration treated timber highway bridge, 
and the demonstration laminated wood bowstring foot-bridge erected 
at the Lucknow Exliibition were distributed free to visitors at the 
Exhibition and to many engineers and others likely to bo interested. 

Timber Devclopment demokstration at the AoRicuiiTirRAn akd 
Inbustrut. Exuibition. Lucknow. 

The Timber Development Officer dcbigncd the two demonstration 
timber bridges and the all-wood earthquake and termite resistant house 
at the Lucknow Exhibition. These w’ere greatly appreoiated and pro- 
vided nn impetus to the cause of wood in two important lines, namely 
highway bridges and earthquake resistant houses. One of the two 
bridges was designed for 8 Britisli units of highway loading and had a 
clear span of 48 ft. nud a widtli of roadway of I G ft. No structural 
member of this bridge was longer than 25 ft. and no cross-section was 
larger than 12''x32'', All the bridge truss members were treated under 
pressure with Ascu. The bridge was successfully tested at Dehra Dun 
by loading it with o 121 ton steam road roller and by linving about a 
hundred men Btanding on it at the .same time. 

The second bridge put up at the Lucknow Exhibition was of a lami- 
nated type, in which the compression member was an arched bowstring 
consisting of sections not longer than 6 ft. each. The bridge was used 
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as a foot-bridge leading up to the house over some water and had a span 
of 22 ft. This bridge was designed to show that such bridges are very 
practicable. Bridges of this type can be used up to ^ans of about 
100 ft. The sections can easily be standardized, and made on mass 
production lines, so that portable foot-bridges for longer spans are also 
practicable. 

The all-wood demonstration house had 8 rooms (five downstairs 
and three upstairs). It had also an open cantilever verandah, and two 
glazed verandahs ou the first floor and a good open verandah on the 
ground floor on the front side of the house. Two kinds of roofing, one 
of which was under experiment, were used on the house. A type of 
box-girder roofing, using Ascu treated 3 and 5-plywood, was provided 
for part of the roof and the remaining part had Asou treated wood 
shingles. The cxporionco gained at the Exhibition with the two types 
of roofing showed, that for conditions in India, the shingle roof is superior. 
In conclusion it may be said that this exhibition house definitely served 
its purpose in stimulating interest in treated wood structures. 


Tests with theated plywood for cheap boofino. 

Several test roofing panels of 3-plywood and 5-plywood were 
installed in the Wood Preservation test yard on a framework at a sloping 
angle before the rains started in Juno 1936. Some of the panels were 
treated witli Ascu alone and some were given a supplementary treatment 
with either petroleum asphalt suspended in crude oU, or with petroleum 
asphalt alone. Fine gravel was sprinkled over the asphalt when it was 
hot. After 9 months’ exposure to the elements, including about 100 
inches of rain, the indications arc that all the joints of the treated panels, 
which were of impoited alder, have stood up very satisfactorily against 
rain. The chief defect appears to bo supc^cial splitting, which does 
not however appear to becoinc much worse after the first 6 months. 
Observations will continue to be made on these panels and a note made 
m next year’s report ns regards their condition. 


Collection op iNFORiiATiON regarding the availability op com- 
; MERCIAL TI&IBERS. 

During the year, questionnaires were sent out to all provincial Forest 
Deportments asking for information regarding the availability of those 
species which might command good markets if treated with an efficient 
wood preservative. Considerable information of value has been collected 
os the result of this investigation. 
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COLLECnON OP rNPOBSUTION BEOAROING THE COST OP ENOINEEBING 
STBHOTUBES USED IN POBMO WORKS DEPARTMENTS. 

Questionnaires were also sent out during the year to the Chief Engi- 
neers of provincial Public Works Departments asking for information 
on the cost of the more important types of engineering constructions 
used by the department. Replies from most provinces have been 
received. ' 

Treated wood pokes pob overhead ekectbicai. transmission. 

It is gratifying to record that as a result of the activities of the Timber 
Development Officer, practically all provincial Electric Inspectors have 
removed the ban on the use of treated wood poles by electrical licensees. 
This has resulted in numerous enquiries and schemes for utilising treated 
wood poles in place of the usual metal pole. 

Tour pob Timber Development. 

At the commencement of the year the Timber Development Officer 
toured India and met and conferred with several heads of Departments 
in Assam, Bengal, Bihar, the United Provinces, the Punjab, the North- 
West Pronticr Province, the Central Provinces, Bombay Presidency 
and Madras Presidency. He also discussed the possibility of a more 
extended use of treated timber in harbour construction with the Chief 
Engineers of the Port Trusts of Calcutta, Bombay, Madras, Cochin and 
Vizagapatam. 

Installation op Ascu wood preservation pressure plants. 

At the commencement of the year, when the Timber Development 
Section was inaugurated, there were in India only two Ascu wood preser- 
vation plants working under the auspices of the Agriculture and Fisheries 
Department of the Madras Govermnenl, and two wood preservation 
plauts belonging to the Ascu Wood Preserving Agency, During the 
year under review, the Government of Travancoro started Operating a 
large-sized plant and they liave ah endy treated a few thousand poles for 
electrical distribution purposes. The Goveriunent of Mysore also 
treated over a lakh of metre gauge and narrow gauge sleepers with Ascu, 
mostly of Diplcrooarpus iudicits. Several thousands of these sleepers 
were for the Madras and Southern Mahratta Railway. Messrs. Cnllcn- 
dcr’s Cable & Construction Co„ Ltd., put up Ascu pressure treating 
plants in the United Province.s, Bihar, Bengal, liladras and Bombay. 
These plants were all designed to treat timbers up to 40 ft. in length and 
18" in diameter. Tlie Forest Department of the United Provinces also 
put up a small poi tabic Ascu pressure plant in Ilaldwnni division. The 
Government Carpentry School at Jullundur put up an Ascu pressure 
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plant. Building contractors in Amritsar and Lucknow put up two 
more Ascu pre'isure plants. The Vizagapatam harbour authorities 
started operating their Ascu pressure plant, and the State Engineer of 
Bastar started treating timber *vith Ascu under pressure in a 40 ft. 
cylinder. The Government of Mysore liave expressed their intention 
of putting up a second plant for treating timber with Ascu. The Govern- 
ment of Hyderabad have also expressed their desire to put up one large- 
sized Ascu pressure treating plant and one small-sized experi- 
mental Ascu pre^^sure treating plant. The State of Jodhpur 
and the Zamindari of Balrampur have placed orders for two Ascu pres- 
sure plants. In short, at the end of the year under review, there were 
twenty Ascu pressure wood preser\^atioii plants either actually func- 
tioning or definitely on order. 

In view of the above facts it would appear that commercial wood 
preservation has definitely come to stay in tliis country. It is expected 
that there will he further developments to report by the end of next 
year. 

Apologies are due to the Government of the Federated Malay States 
for the statement made in last year’s report that the Government of the 
Federated Malay States had definitely decided to put up an Ascu plant. 
The mistake was due to a misunderstanding. Some experimental treat- 
ment with Ascu is being done in the Malay States but tliis is being done 
in an existing plant. 

Deputation or outside OFncERs to Dehra Dun to investigate 

TREATED TWIBER UTILIZATION. 

Mr. D. 6. Pliimley, State Engincci of Bastar Stale, and Mr. Jagdish 
Prasad, a Public Works Department engineer of the United Provinces, 
were deputed to the Forest Research In'ititute by their respective Gov- 
ernments to investigate and report on the question of a more extensive 
and efficient utilization of indigenous timbers in constructional vork. 
It is understood^ that the latter’s leport is being printed. The draft 
reports Of these two officers were very favourable to the cause of timber. 

Mechanical Suh«>Section. 

1. Due to the heavy rush of work experienced during the year the 
existing sta'ff was not found adequate to cope with all the orders. Never- 
theless 500 jobs were completed during the course of the j^’car, in addition 
to tlip usual large number of jobs of everyday routine 

2. In Ihc Paper Pulp Section considerable alterations were made 
during the year under review’. The Ican-to machine shop on the north 
side of tl e paper pulp w’orkshops was extended to take more machines. 
A 30 H.P, motor was installed there aftei providing the required eloctiic 



mains to run it. A main shaft drive for this motor was also installed. 
The new mechanical pulp grinding machine was erected in the extension 
on receipt. The disintegrator was dismantled from its old position and 
erected in a different position. Tlie bamboo and grass cutting machines 
were also installed in their new places, and a press was made for making 
sheets of fibre boards from bagasse. The old defective digester was 
taken down and discarded. Specifications were prepared for a new 
digester and the digester itself was received at the end of March. New 
rustless steel liners for the rod mill were received during the year, and 
after removing the old ones, the new ones were grouted into position 
with the help of molten zinc. The chemical laboratory of the Paper 
Pulp Section was also extended and water and gas connections were 
provided. The south verandah of the Paper Pulp hall was enclosed for 
use as a paper store. The new laboratory beater, the standard pulp 
sheet machines and a pulp press were also installed. 

3, In the Seasoning Section, one of the four new kilns of improved 
design was completed during the year. One of the humidity chambers 
was lined with galvanised sheeting, and a new door of an improved 
design was made and tested successfully. One very delicate piece of 
apparatus was made for the measurement of the diffusion of moisture 
in wood. Another delicate piece of apparatus of pure copper was built 
for the measurement of the thermal conductivity of wood and other 
insulating materials including liquids. Two sets of the various parts 
of the new electric moisture meters were made for trial purposes. 

4. In the Timber Testing Section one Buckton machine was given 
a complete overhaul. 

0. In the Wood Preservation and Timber Development Sections 
numerous heavy fittings were made for tlie three wooden bridges for the 
Lucknow Exhibition. A large number of fittings and bolts were also 
made for the wooden house for the Lucknow Exhibition. A small Ascu 
plant was erected and connected up witli the laboratoiy plant. 

G. On the electrical side, the tliTCft D. C. generators with their switcli 
boards, all the electric motors of various sizes and their switch gear, 
all light and power wiring circuits, ceiling and table fans, and other 
miscellaneous electrical appliances in tlic laboratories of all branches were 
maintained in good order. 

7. Tlie 4 motor lorries, the fiic appliances in the Institute, and the 
railway track and trucks were mnintninod in good order. The steam 
boilers were also maintained in good order* 
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CHAPTER VI.— CHEJnSTRT BRANCH. 

The following programme of work was undertaken during tlie year 
under report 

1- General study of tlie chomistry and commercial uses of the minor 
forest products. 

A. — ^Drugs : — 

(i) Vitex ncgtaido, Linn, and V. ^pcduncvlaris, Wall. 

(ii) Cxirciima ai^gustifolia^ Koxb, 
fiii) Fish poisons. 

B. — -Oils and Fats : — 

(i) Ximenia ainericana, Linn. 

(ii) Litsaa chincnsis, Lnmk. 

(iii) Baulnma varivgata^ Linn. 

C. — Other products : — 

(i) FAipatoiixm odoraium, Linn, 

(ii) Osgris tenuifolia, 

(iii) tSamsurca hppa, Clarke, 

2. Forest Soils. 

3. Misrellancons enquiries. 


J-yl. — Dntgs» 

(i) Vitex mgundo^ Linn.— It uns leportcd Inst year that new loaves 
of the p ant (Maich-April) contain a glucosidc (M. P. lU^ C.) which in 
mature leaves is absent. It was also reported that this glucosidc on 
ly ro ysia with alkali bicnks up into pare-hydroxv-bcnzoic acid and 
another cryf,tolhno glucosidc (M. P, 173-74'* C.). Further work on the 
clucidfttion of Its oliemicnl constitution indicates that the molecule of 
tte glucosidc coiu,ist3 of three parts namely, glucose, para-hydroxy- 
benzoic acid and an umdentified substance, which is extremely sensitive 
to acids, least trace of which even at room tempcratuic decomposes it 
into a (lark biovn amorphous substance, insoluble in anv of the common 
solvents. Chemical investigation had led to our suggesting a tentative 

glucosidc and C„H,„Oj for the 
second rutther vsork is m. progress to isolate and identify the third 
part of the molecule of tho glucoside. 

y fi Tio f f* u^cctives to petroleum ether ; 

2-5 per cent, to ether sulphuric; 1-3 per cent, to chloroform; 10-2 per 
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cent, to alcohol and 11’9 per cent, to water. The ether and chloroiorfn 
extracts mainly consist of fats, resins, etc. But from the alcoholic 
extract an amorphous glucosidal substance has been isolated. Both 
tl)c glucoside and its hydrolysis product being amorphous, much pro- 
gress could not be made. This, however, is being examined in greater 
detail. Apart from the glucoside, a minute quantity of an alkaloid has 
also been isolated. 

(ii) Curcuma angustifolia^ Eoxb.— Roots of various species of (7«r- 
cuma are said to be pharmacologically active and in the Ayurvedic 
system of medicine ore prescribed for various ailments. The main con- 
stituent of the roots is starch, though some possess varying amounts 
of essential oil and colouring matter also. The nature of the starch from 
0. anguslifolia does not appear to have been studied, even though it is 
an article of trade (known as taukir or tikhur in Madras and Travan- 
core) and the starch is considered as good as the true arrowroot and is 
given to infants and invalids. The sample of Curcuma examined hero 
gave on successive extractions witli different solvents the following 
percentages of extracts : — 


Per cent. 

PolTolcam ethor • 0*0 

Kfchcr • • 3*0 

Chloroform 0*7 

Alcohol 0*1 


The roots contained traces of sugars and 60-0 per cent, of starch. 

There appears to be some doubt as to its correct botanical identity 
and therefore detailed examination has been loft over for future work. 

(iii) Fish poisons . — During the year we have explored several other 
plant producto which arc reputed as fish poisons. Of these only MilhUia 
pachyoarpa, Bontb., roots have given xotenono, total other extractives 
being 3*5 per cent. At present, our work on fish poisons is only of an 
exploratory character and we arc concentrating atterttion to discover 
those that contain rotenono or allied product.^, thus obviating, for the 
present, the tedious biological experiments which alone arc tlic final test 
for their inseoticidnl value. 

The existence of rotenone in MilleUia pacltyatrpa is both intere.sting 
and important and work on this will be extended. The pro 2 >er age of 
the roots and the season of collection appear to be important points to 
bear in mind. Tlic other species MilleUia auricuhta, Baker, which is a 
pest in some of our forests, has not yet yielded any rotenone Imt the 
work is being continued. 

It would be interesting to add that work on fish poisons is attracting 
the attention of the Government, and the Imperial ffouneil of Agricultural 



Besearcli have spent, during the last year and a half a considerable sum 
of money on exploratory work. 


i-B.— Oils and Fats. 

(i) Litsfpa chinensiSf Lamk. Syn., L, sebifera, Pcrs. vern. Maida 
Lalri (Hind). — The worlv on extraction of lauric acid has already been 
mentioned in the past reports and it has now been extended to L, cht~ 
nensis which grows commonly in some of the forests in the United Pro- 
vinces. Its berries yield 04-74: per cent, of kernels containing 3G-66 
per cent, of a crystalline fat of the following constants : — 


Specific Gravity at 30^ C. 

. 

• 

0 019 

Rcfractivo Index at 30° C. . 

. 

. 

1-4461 

Iodine value (Hanus) . 

. 

. 

6*3 

Saponification value . 

. 

. 

274*1 

Acid value .... 

* • ■ 

, 

4*5 


Further work has shown that the fat consists of 93 per cent, of trilaurin 
and as such it adds another source for the exploitation of lauric acid. 

(ii) Ximenia awcricanaf Linn . — A detailed examination showed that 
the main constituent glycerides in tlie oil arc cerotic (16 per cent.); 
ximonic (hoxacoscnic) (15 per cent.) ; oleic (61*0 per cent.) and linoleic (7 
per cent.). The interesting feature of tins oil is the presence of a new 
uesaturated acid, ximenic neid, which has not hitherto been reported 
to be present in vegetable oils and fata. It belongs to the oleic acid 
series, forms a dihydroxy derivative M. P. 118-119° C. and on catalytic 
reduction is converted into ccrotic acid. Further work on the elucida- 
tion of its chemical constitution is in progress. 


J-C . — Other Producie, 

(i) Eupatoriitm odoratuniy Linn. — The Eupatorium of American origin 
is known to yield essential oils, the main constituent of which is dimethyl 
ether of thjTnoli3-droquinone’. The Indian species do not appear to 
have been studied and it was thought dcsurable to take up this investiga- 
tion. Collection of this plant material was made in x\ssam but when 
received in Debra Dun it had dried up and lost almost the whole of its 
essential oil, the yield being only 0*1 per cent. The oil wras dark-green 
in colour, of density 0-9513 and refractivity 1*4975 at 20° C. A detailed 
examination of the oil wdll be made as soon as sufficient quantity of tlie 
plants is available. 

(ii) Osyris tenuifolia , — ^Reference w*as made to the so-called East 
African sandalwood oil last year and the constants of the oil from Tan- 
ganyika were given. In order to be certain of the genuineness and 
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purity, it was thought desirable to distil the oil in Dehxa Dun from the 
stem and roots of 0. tenuifolia, both obtained from Tanganyika. Both 
the stem and the roots had 13*3 peif cent, moisture and 3-6 per cent, of 
the light yellowish brown essential oil, having an odour similar to that 
of the Indian sandalwood oil but fainter and more pungent. The 
constants for the oil distilled in Dehra Dun and that obtained from 
Tanganyika are given below : — 

Distilled in Distilled in 

Tanganyika. Debra Dun. 


Colour .... 
Specific gravity at 20® C. - 
Refractive index at 20® G. . 
Angle of rotation 
Ester value 

Ester value after acetylation 


Light yellow. Light ydlow. 
0'9574 0*9497 

1-4996 1-5000 

—47-1® —65-47® 

Nil 16-4 

181 220- 


It is obvious from the above that the oil distilled in Dehra Dun is 
richer in alcohols. To determine the amount of santalol, the oil was 
fractionated at 4-5 nom. pressure when about 65 per cent, distilled at 
160-166® 0. This was the main fraction consisting mainly of the free 
alcohols and had a specific gravity 0*9626 at 20° C. ; refractive index 
1*6010 ; angle of rotation — 58*14° ; ester value 14*9 ; and ester value 
after acetylation 233*86. It reacted readily with phthalic anhydride 
to form an acid phthalate, a thick viscous oil, and attempts to obtam 
str}’chnine phthalate compound resulted in getting a viscous oil. On 
regenerating the sesquiterpene alcohols from this by saponification with 
allcali and steam distillation, an oil was obtained which resembled santalol 
in smell and had the follo\snng constants : — 

Density at 20® C. 0-9771 

Beiractivo index at 20® C. 1-5030 

Angle of rotation — 13-5® 


These constants are well within the limits for a and ^ santalol but 
its further confirmation is necessary. On tbe presumption that the 
purified oil is santalol it represents about 45 per cent, on the original 
oil. This work is being continued. 

(iii) Saussurea lappa^ Clarke, vein. Kuilu — ^FuxtfieiT work on hath 
(CostUB root) grown in British Garhwal confirms the statement made last 
year that this product compares very favourably with that of Kashmir. 
The following table gives the description and essential oil conteuta of 
the samples analysed ; — 

Oil per 

. ' cont. on 

Moisture zero inois- 

per cont. ture basis. 

Roots from Bhuna nursery (10,000'), 1031 plants, coU 
Icotcd in Septombor 1036 15*3 3-1 

From Bifitola nursery (11,500'}, 1931 plants (duect bo^v* 
ing) collected iu Septombor i036 .... 14*2 4-2 


The roots from Kasbrnir, on average, contam 2-^ per cent, oil, according to ago 
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2, — Forest Soils. 

An attempt is being made to study the nature of forest soils and fol* 
this purpose data is being collected. Soils from typical forests of Acacia 
dundra, S/iorca robusta and Tcclona grandis have been examined but the 
work is yet in a preliminary stage and it is premature to report results 
and conclusions. A number of analyses of stray samples of soils, received 
from forest officers, have also been carried out. 

3. — Miscellaneous Eiiqinrics. 

(i) Certain manufacturers complained to us that match splints, 
from semal {Bombax malabaricutn) grown in the United Provinces, are 
too dark, which colour deepens further on proccbbing and that they 
therefore compare unfavourably ^vith semal from Assam. On exami- 
nation, it was noticed that the red brown colour was not on the 
surface only but permeated all through the cells of the wood. »Solvcnt 
extraction removed the colouring matter which on examination was 
found to be acidic in nature. Consequently an alkali treatment fol- 
lowed by slight bleaching appeared to be the solution of the difficulty. 
After a series of tests, it was found that soaking of the splints in I per 
cent, caustic soda and subsequent bleaching \vith calcium hypochlorite 
(Perohloron) of strength— 0*3 j pts. in 100 pts. of water gave satisfac- 
tory results and the finished splints were very much lighter in colour. 

(ii) A large number of analyses were undertaken on behalf of forest 
officers, officers of the Institute and other departments of the Govern- 
ment, and of these mention may bo made of the following : — Artemisia 
mariiima ; tree Idllers ; arsenated pulp boards ; BetuJa sp., etc. 


Summary. 

It has already been reported Inst year that the study of Vitex negundo 
and 7. peduncnlaris w^as taken up with a view to discovering the active 
principle responsible for the medicinal properties attributed to these in 
the Indian system of medicine. Vitex pcdiincularis, for instance, is a 
well-known remedy for black water fever. Our investigations have 
shown that it contains a glucoside and an alkaloid, identity of both of 
which has not yet been established. From V. negundo, on the other 
hand, has been isolated a glucoside, constituents of which are glucose, 
para-hydroxy-henzoic acid and an unidentified substance. To para- 
hydroxy-benzoic acid could be attributed the antipyretic and disinfectant 
properties of this drug. 

Of the fish poisons that are under investigation the discovery of 
rotenone in Millettia pacliycarpa is interesting. 



The study of the indigenous sources of lauric acid which has been 
mentioned in previous reports, has now been extended to TAtswa chi- 
iiensis, the fat of which contains 93 per cent, of trilaurin. Another oil 
that has been investigated during the year is from the seeds of Xmcnia 
americana. The discovery of a new fatty acid, which has been desig- 
nated as Ximenic acid, is of interest. 

Under the heading of essential oil has been mentioned the pleasant 
smelling oil from Osyris temifoUa which grows in East Africa. The 
oil is very similar in odour to sandalwood oil and contains about 46 per 
cent, of a sesguiterpen alcohol which probably is santalol but its iden- 
tity retiuires confirmation. 
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APPENDIX I. 


Publications of 1936-37, 


Serial 

No. 

Title of FabllcaUon. 

Author. 

Date of Issue. 


rOllEST BEGOEDS. 



1 

Preliminary Survey of the Forest Types ot India 
and Burma. 

H. Q, Champion 

, August 1030. 

o 

Besnits obtained ulth a timber drying kiln beated 
directly by Fumneo Oases. 

S. N. Kapur • 

July 1036. 

8 

Standard and Commercial Volume Tables for DaU 
bergia suroo. 

M. A. Kakazal • 

July 1030. 

4 

A Stand Table for Glilr ca enaged high Forest 

.... 

August 1030. 

6 

lUnor rorest Products of Chakrata, Debra Duhi 
B oharmpiir and neighbouring Forest Dhlslons ; 
Part 1,— Tbo Oil Bearing Seeds 

S. Krishna, S. V. 
PuntambeKnr and 
M. B. Balzada. 

January 1037. 

0 

Entoinotoglcil Ina cstlgatlons on the Spike Disease 
of Sandal (27) CtiriBomclldae. 

N. C. ChattcrlCQ A 
A Q. D. Bhosln. 

July 103C. 

7 

A Sar\cyof thodamnge to teak timber by the 
Bccbolc-liorcx throughout the main tcak- 
benrlng forests ol Burma. 

D. J. Atkinson . 1 

December lojo. 

8 

Immature Stages of Indian Colcoptern (10) An- 
thrlhldae. 

J. 0. M. Onnlncr . 

August 1030. 

0 

Entomolocleal Inscstlcatlons on the Spike Disease 
of bandal (28) Clcadtdne (Bompt ). 

N, C. Cliattcrjco 

August 1030. 

10 

Now Indian Ccrambycldac . . . . i 

J. C. 1^1. Gardner . 

August 1030, 

11 

New Indian TlngUldoc 

C. I. Drake A M. E. 
Poor, 

July 103G. 

IS 

Zwcl ncuo Calllrrhlpis mlt lliren Mnen (Sanda* 
Jldae, Col ). 

Frltr van Emdoii . 

August inio. 

18 

A note on Protecting Indian Struttural Timbers 
agalnstflrCitermUes, borers nndfungl(rot) 

S. Knnie^an . 

OctolHr lOJO 

14 

The formation of llcart^^ood and Its amount In 
Deodar Timber. 

M. A. Kakazni 

(In Prfu,) 

15 

Entomological Investigation on the Spike Disease 
of Sandal (82) Lygaeldao (llcmlpt.) 

N. C. Chattcrjcc . 

(In Prers^) 

10 

Cls Lntr. et Anoblldcs nou\ cux dea Indcs . 

M.P1C . 

(In Pw«.) 

17 ' 

I 

Immature Stages of Indian (^leoptcr.a (22) 

J. C. M. Gardner . 

(In Pms,) 

18 

New Cro«BotarsnB (riat)*podldae Col ) 

C. r. C, Beeson ' . 

(In Pretg.) 

19 j 

Seed IVelghts, Plant per cents., etc., for forest plants 
In India 

T. X, ben Gupta . 

(.Tuh 1037.) 

20 

Indian Xermlnalias of the bcctlon of Fentaptera . 

C E. Parkinson • 

(Jii]> 1037.) 

21 

must rations of Indian Forest Plants, Fart IV 

C E. Parkinson 

(Jiill 1037.) 

22 

EntomotogtcAt Invc*'tlgatlons on the bplko Disease 
ot bandal (20) Corel dae A Bet) tldao (llcmlpt.) 

N. C. Chaftorjec . 

October 1036. 

23 

Some new Carabldac from India 

If. E. Andreucs . 

December lOJO 

24 

Immature Stages of Indian Cokoptem (20) Cara- 
bldno. 

T. C. M. Gardner . 

Dcccmher 1030. 

2u 

None Brenthiden und L>cldon aus Indian • 

B. KIcino 

January 10J7. 

20 

Entomological Invoattgatlons on (lie Snlhe Dhciiso 
uf bandnl (dO) Bcdmlldno (Hcmlpt ) 

N. C. Cliatterjeo « 

Dceember 1030. 

27 

On 1 bo Biology of thoBostrj'chldae . , « 

0. I. C. Beeson A 
B. It. Bhatla. 

Ifarrh 1037. 










Puhlications of 1936-^7 — contd, 


Serial 

ITo. 

Title of publication . 

Author. 

Date of issue. 


FOP.EST KCCOBDS-Hronfcl. 



28 

Lntomological In\ estimations on the Spike Disease 
of Sandal (31) Dermaptera Orthoptcra. 

L CliopardA B G. 
Chatteqec. 

(July 1037.) 

29 

Imm*iture Stages of Indian Coleoptera (21) Cle- 
ndae 

J. C. M. Gardner . 

(July 1037.) 

30 

Second Interim Beport on Work under Project 
VIII (Testing of Indian Timbers for Veneer 
and Plywood) 

HV. Bagle 

(July 1937.) 


OTHEB PUBLIC \TIOBS 



31 

Annual Betum of Statistics relating to Sorest 
Administration in British India, 1934>36 


October 1030 

32 

Annual Beturn. of Statistics relating to Poicst 
Administration in British India, 1936>36 


(In Press ) 

33 

Porest Beseorch and Indian Industry 


December 1030 

34 

Buies for the Grading of Teak Squares {Itepnnt) 

L B Seaman A V D 
Ilma}c 

April 1036. 

35 

rorcsts m relation to Climate, W nter Conscra ntion 
and Droslon 


(June 1037.) 

30 

The Forest Beseordi Institute and (Tollcge, (Central 
Xdbrory, ClosBifled Catalogue, 1934 


(Ill Press.) 

87 

klercer's Tables (Brpnnt) 

L. Mercer A Band 
Mai. 

(In Press ) 

38 

Progress Beport on 1< orest Besearch work in India, 
Parti — The Porest Besearch Institute, 1035-30 

.... 

December 1030 

39 

1 Progress Beport on Forest Besearch work in India, 
Part IZ — Provincial Beports, 1036 30 


(May 1037 ) 

40 

; ClossiCed List of 1 orest Officers of the Indian and 
Provincial Forest Beridees and of the Indian 
Forest Dngmeerlng Sera ice In India and Burma 
on let July 1936 


February 1037. 

11 

Progress Report of the 1 orest College, Dcliia Dnn, 
1935>30 


Januar} 1037 


Launc, V. 

^kazai, A. . 

Ciiampion* H. G. 

Champion, H. G. 
Kalazai, M. A. . 

Sen Gupta, J. K. 

Champion, H. G. 

Sen Gupta, J. K. 

Champion, H. G . 


CONTlOBtTTIONS TO SOIENTIPIC PEBIODICALS. 

SxlucuXiMfc, 

» . What are the largest trees in the itoild ? Poresfer, 

Mardh 1936.) 

. . Dry \rcight iactor for kosh (alder) firewood. {Ind, 

Fortaier, Apnl 1936.) 

. . Tho regeneration of tropical evergreen forests, (/fid. 

Fortaier^ May 1936.) 

. . Ground fires and fertility, (/nd. Forester, Slay 1936.) 

• . Gradations m thinning intensity. (Ind, Forester, June 

1936.), 

. • Shade demandcr terstis shade hearer, (/nd. Forester, 

June 1930.) 

• • Maximum age attained by big timber trees, (/fid. 

Forester, Juno 1936.) 

• • Best date for pro>nionsoon planting of teak stumps. 

(/fld. Forester, July 1936.) 

. • Bffect of current forest management on future timber 

supplies, (/nd. Forester, August 1936.) 
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CONTRIBUTIONS TO SCIENTIFIC PERIODICALS— conJd 
SUvicxtUurt — contd. 

Son Gupta, J« N. • • Rogoncration of gurjan {DipUrocarpits). (jTtd 

Forester, December 1030.) 

Kokazai, M. A, • . . Precision of the standard Indian sample plot method. 

(Ind, Forester, Januaiy 1037.) 

Ghainpion» H. G. . . Can you use a divining rod 7 {Jnd. Forester, rebruary 

1937.) 

Kakazax, M. A. . . • Xote on method of calculation of average crop diameter 

in sample plot work. {Ind, Forester, Tobruary 1037.) 
Laurie, H. V. . . • The beginning of teak plantation in India. {Jnd, 

Forester, March 1037.) 

Champion, H. G. • . Which way conversion, {Umpire Fotestrg Journal, 

Vol. ir>. No. 1, 1036.) 

rntomology, 

Beeson, C. F. C. . • . Mnrtcsia : A Marino Borer. (Ind, Forester, Vol. LXU, 

May, 1036, pp. S80«280.) 

Gardner, J. C. hf. . • A Now Indian Species of Atraotoccrus (Col. Lymcx> * 

lotiidao). (Proc. Jloy, J]nt. Soc, Lond„ Scr. B., Taxo- 
nomy, Vol. V, 1036, p. 181.) 

Gardner, J. C. M. . . A new siiecies of Dihammus from India (Col, (Derain bye i. 

dae), (Proc. Jfoy. Fnt, Foe, Itond,, Vol. VI, 1037, 

p. 8.) 

Botany* 

Paikinson, C. B. . • • Floiicrlng of Bowbax fna7a6artci<*.t. {2nd, Forester, 

March 1036, p. 165.) 

ParkinRon, C. 33. . • - A new genus of the Connnrncon. {2nd, 2''orestrr, Mav 

1036, p. 295.) 

Parkinson, C. B. . . .On some little knoun and confused Indian Tcrminnliao. 

{Ind, Fm ester, July 1036, p. 406.) 

Bnirado, M. B. . . . Recently introduced or otfioruiso imperfectly known 

plants from the Upiicr Gongetio plain. Parts 1 and 2. 
{Jottr. Bot, 8oc,, 1035 and 1036, pp. 330-40 and 146-67.) 

Limaya, V. D. . - . Variation of properties of JMlergia mssco, (Ind, Por«. 

ter, July 1036.) 

Kapur, S. N. & Narayan- 

murti, D. ... A cheap and cfTincnt electric moistuFO meter for wood 

designed at the Forest Research Institute, Dchra 
Dun. {Ind, Forester, Soptombor 1930.) 

Narayanamurti, D. . • The Blectricnl Resistance of wood and its rarintion with 

Moisture Content. {Currnit Seicnee, August 193G.) 
Chowdhuiy, K. A. • .A fo'^sil dicotyledonous wood from Assam. (Annals of 

Botany, Vol. L, No. CNIN, July 1036,) 

Chowdimry, K. A. . . Terminal and Initial Paronehymn colls in the wood of 

. Tcrmxnalia tomenlom "\V. & A. {The AV/p PhxjtoloQisi 

Vol. XXX:^^ No. 4, October 1030.) 

Ramaswami, S. . • • Briquetting of Gliarcoal. (/nd. Foic^ter, FebrnarX’ 

1037. ) 

Karaesam, S. . • • Potentialities of wood fuel and eliarcoal for cheap power 

produotioii in India. (7iid. Bugincering, March 10.37.) 
Bhnrgava, M. P. . • . Prosptota of tlio Paper Industry, {Commerce, 28Gi 

November, 1030.) 

Bhargava, M. P. . . - TIio Pap6r Pulp Situation in India, (Pioneer Supple, 

mini, Oib January 1937.) 

Chemical, ^ 

Krifilma, R. A (3 hose, T. P. . Occurrento of Derris dliptien in India. {Current Seiene^ 

1036, Vol. No. 12, pp. 857-850.) ^ 

Klii'bna, R, A Chose, T. p. , Constituents of tho leaves of Fifear neeptndo, (Journo/ 

Ind. Chivu Soc,, Vol. XIII, No. 10, pp. 034-610.) 
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APPENDIX II. 

PUBLICATIONS OF THE FOREST RESEARCH INSTI- 
TUTE, DEHRA DUN, AVAILABLE FOR SALE. 

SILVICULTURE SERIES. 

BDLLz:TZ^s {Old Series). 

Price 
(exdRBivo 
of packing, 
postage, 
etc.). 
Be. A. r, 

*4. Fitus clasiica : its natural growth and artificial propagation, with n de- 
scription of tho method of tapping the treo and of tho preparation of 
its rubber for the market, by £. 21. Coventry • . . . 0 12 0 

Paiipulets. 

*6. Koto on Porc<di Reservation m Banna in tho IntcrcBts of an Endangered 

Water-Supply, by A, Bodger 10 0 

^8. Kote on tho Collection of Statistical Data relating to tho principal Indian 

Species, by A. H. F. Oaccia 0 10 0 

*9 Tables showing the Progress in Working Flans in tho Provinces outside 
the Madras and Bombay Presidencies up to 31st December, 1008, 1^ 
the same author . . . ... 0 10 0 

*1C. Note on the Best Season for Coppec Fellings of Teak {Tectona grandis), 

byR. S Hole 040 

Bullltuis. 

2. Memorandum on Teak Plantations in Burma, by F. A. Lecto . . 0 10 0 

*8. Note on some Germination Tests with Sal Seed {Shorea rebusta), by K. 8. 

Troup 0 2 0 

*22. Note on the Causes and EScots of tho Drought of 1007 and 1008 on tho 

Sal Forests of tho United Provinces, by B. S. Troup . . .050 

*30. The Compilation of Girth Increments from Sample Plot Mensuroments, 

by R. S. Troup 020 

*33. Koto on an Enquny by the Government of India into the Relation 
between Forests and Atmospherio and Soil Moisture in India, by 

2 I.H 1 U 10 0 

*41. Note on Weights of Seeds, by S. H. How ard. Revised by H. G. Champion 0 8 0 
*45. Note on tho Miscellaneous Forests of tho Kumaon Bhabar, by E. A. 

Smythics «,• - - 100 

*40. Rate of Growth of Bengal Sal {Shoma r6bu$ta)t I Quality, by S. H. 

Howard 100 

*47. Volume Tables and Form Factors for Sal (Shorcit robusta), by the same 

author . . . . . . . . . . .060 

*58. General Volume Tables for Chir (Ptntts longi/oha), by S. H. Howard . 0 8 0 

*62. F.elimmary Yield Table for Dalbergia stssoo, by S. H. Howard . .020 

*65 Tables for bark deductions from logs, by S. H. Howard . . .030 

*67. ChiT (PtRVs longtfdia) Seed Supply, by S. H. Howard . .030 

•78 The Problem of the Pure Teak Plantation, by H. G. Champion . . 0 12 0 

*82. The 2IcB*surement of Standing Sample Trees, by H. G. Champion . 12 0 

*83. Provisional Yield Table for Quercus tncana (Banj or BanoaL), by H. G. 

Champion and 1. D. Slahcndru 0 14 0 

*86. Cold Weather Plantmg in Northern India, by H. G. Champion . .090 

*87. Yield Tables for Teak FUntationa m Java, by H. G. Champion . . 0 14 0 

*88 Seasonal Progress of Height Grow th in Trees, by H. G. Champion « 0 14 0 

*89. Effect of Defoliation on the mcrement of Teak Saplmgs, by H. G. 

Champion .030 

*91. Damage Frost at New Foreat, Dchra Dun, during 1930 to 1934, hy 

Bachaspati Nantiyal 0 12 Q 
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^Vol. 

V, Part 

♦Vol. 

VI, Part 

» 

„ Part 

♦Vol. 

Vni, Part 

* 

„ Part 

♦Vol. 

IX, Part 

•Vol. 

X, Part 


„ Pait 

♦Vol. 

XI,Pait 

♦ 

„ Part 

III 

f» Part 

•Vol. 

XII, Pari 


„ Part 

* 

„ Part 

• 

„ Part 

* 

„ Part 

•VoL 

Xm, Part 

t 

„ Part 

* 

„ Part 


„ Part 

* 

„ Part 

« 

„ Part 

•Vol. 

^ XI^^ Part 

•VoL 

XV, Part 


SILVICULTURE SERIES— con«rf. 

Foeest Records {Old Strita). 

Rrios 
(exclusive 
of packing, 
postage, 
etc.). 
Bs. A. F. 

II. — l^ote on Blue Gum Plantations of the Nilgiris 

(E'ucaly^iua glohuhia), by B. S. Troup . .16 0 

II. — Statistics compiled in the Office of the Silvicul- 
turist, Forest Research Institute, Pehra 
Pun, during 1015-10 . • . . 1 6 0 

V. — Statistics compiled in the Office of the Silvi- 
culturist, Forest Research Institute, Pehra 

Pun, during 1016-17 0 10 0 

n. — ^The Regeneration of Sal {Shorea rc^uata) 

Forests, by R. S. Hole . . . .220 

IV. — Notes on Artificial Regeneration in Bengal, 
by A. IC. Glasson, P. T. Russell, K. 0. Sheb- 
bearc and P. E. S. Teague . . . .200 

VIL — ^Note on the Possibilities of Camphor Cultiva- 
tion from Cinnamomum carnyhora in Northern 
India, by S. H. Houard, W. A. Robertson 

and J. L. Simonsen 14 0 

III. — A Sal Yield Table for the United Provinces, 

by E. A. Smythies and S. H. Howard . .16 0 

VI. — General Volume Tables for Sal (Shorta rohueta), 

by S. H. Houard 17 0 

II. — Contributions towards a knowledge of Twisted 

Fibre in Trees, by H. G. Champion . .280 

III. — ^Regeneration with the assistance of Taungya 

in Burma, by H. R. Blanford , . .14 0 

VII. — ^Volume Tables for Teak and Sal for the Central 

Provinces, by V. K. hlaitiand . . ,090 

I. — Volume and Outturn Tables for Sal, by S. H. 

Howard 12 0 

IV. — Yield Table for clear-felled Snl Coppice, by 

S. H. Howard 0 8 0 

V. — Yield and Volume Tables for Chir by the same 

author 10 0 

VI. — Yield and Volumo Tables for Pcodar, by the 

same author . . . . . .080 

IX. — ^Notes on Artificial Regeneration in North 

India, by S. H. Howard . . . .16 0 

m. — Commercial Volumo Tables for Sal in tbQ wot 
mixed forests of the Bengal-Puars,*by Parma 

Nand Sun '.’060 

IV, — Volume Tables for Nandri (Heritiera liltoralia} - 
in the Sundexhans, Bengal, by the same 
author . ' . . .. . . . 0 10 0. 

VII. — Slash m Chir Pine (Ptnua Jongijolia) Forests ; 

Causes of Formation, its Influence and Treat- 
ment, by «r. E. 0. Turner . . , .360 

VIII. — Volumo and Outturn Tables for Blue Pino 
(Pinus cxcrisa. Wall.), by H. G. Champion, 

I. P. Mahendni and Parma Nand Sun . 12 0 

IX. — Commercial Timber (Katlia) and Hcartwood 
Volumo Tables for Khair {Aeacta caiecku) in 
North India, by the same authors • . 0 14 0 

X. — Yield Tables for Blue Pine (Ptnus exedaa, 

Wall.}, by the same authors . . ,19 0 

H. — Penudation of the Punjab Hills, by B. 0. 

Coventry 14 0 

I.-^^QBsification of Thinnings * , • • 0 14 0 
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SILVICULTURE SERIES-«on«<?. 


•Vol. XV, Vnrt 

*■ , Part 

» „ Part 

• >1 Pot* 

• Port 

• „ Part 
*Vol. X\7, Part 

• Part 

• .. Part 

*Vol. XVIT, Part 

• „ Part 

• „ Part 
•Vol. XVin,Part 
•Vol. XTX, Part 
•Vol. XX, Part 


I’onrST RrconDS (Old Scnes]^on(d. 


Pnior 
(exclusive 
of packing, 
postage, 
etc.). 
Hs. A. p. 


III, — Standard, Commcrrial and llcnrtwood Volume 

Tables (Pnetory Working) for Khair (Acacia 
catcehu) in North Tndin, 1^ IT. Q. Champion 

and I. D. Mahendru 0 Ij 0 

JV. — ^Volume Tables and Diameter Gronth Chirvc 
for Vernal (Uombax tnalaharieuni)^ by J IX 
Malicndni . ...000 

V.— Provisional Volume Tables and DmmGtcr 
Grow lb Curve for fir mat (Bovibar malahari^ 
r«rn) in (he Central Provmtc*-, by the same 
author . . . . . . .020 

VT, — ^Branch Smalluood Tables for Blorta tebuata, 

Tcetona pmnrfM, (VdriM dfodara, Pinifs 
exctlsa and P. hnutfeilia ; compiled in the 
Statistical Section, P. R. I. . . . 0 3 0 

VTI,— I’rovisional Volume Tables and Diameter 
Gronth Curves for HohpteUa intfgnfolia 
(lanju) and Tmrm midtjlora (oM), by 

1. D. Mahendru 0 12 0 

VITI.^Mulliple Yield ^bles for ])eo<lar, by IT, Q. 

Champion and I. D. Mahendru • . .430 

V. — Investigations on the Sted and Seedlings of 
Bhorea rabnsia, hy H. G. Clinmpion and B. D. 

P.int 10 0 

Yl * — The U^e of Stumps (Root and Shoot Cuttings) 
in ArtiOeial Rigcneration, b> the «4imo 

autliom 2 10 

VIT.—Notes on Ptviua longi/cdia, Roxh — Tlio Planta- 
tions in Dchra Dun and the Central Provinces 
and Misccllancoiia Seed Studico, by tlio p trae 

authors 1 10 0 

II.— Treatment of Balml (Aearia arahea), hv' S. A. 

Vahid . . . . . - . 1 14 0 

IV. — The Sutlej Deodar — ^Tts ncologj* and Timber 

Production, hy R. M. Gorric . • .320 

V.— Tlic Importance of tho Origm of Seed n«cd in 

I'orestij*, by IT, G. Champion . • . 2 12 0 

XII,— A Stand Table for Sal Rvcnnged High Forest, 

byl. D Malicndni ... . 0 C 0 

HI.— Regcnemlion and Management of Sal, by 

Jl. G. Champion i . . . . fi 0 0 

XVT,— Stand Table for Sal Evenaged High Forest 

„nnd Coppice, compiled in Sdvi cultural Branch 0 12 0 


FonrsT Rreonns (*Yf ir Scries), 

•Vol, I, No 1.— A proluninaTy Survey of Forest Typc*i of India and 

Burma, by H. G. Champion . . . . . 12 10 0 

„ No. 2. — study of the soils m the hill areas of the Kulii Forest 

Division, Part I — An invc'^tigntion of Soil Profiles under 
deodar, spniee, blue pine and ehir, by D. ^IcKcnzic 
; Tn>lor,I.D.Mnhendni.’M.B.MchtaandR.C. Hoon . 2 2 0 

• „ j No 3 — ^Distribution of 8c«quioxides Silica and organic matter in 

. Forest Soil Profiles of Kiihi Hill Area, bv R, 0. Hoon • 0 12 0 

•Vol. IT, No. 1 — ^A Qloessrv of Tothnieal Tenns for u«o in Indnn Forestry 0 5 0 
No, 2 —Standard and Ckmimeicial Volume Tables for Dalhergia 
y I . SIS.SOO, by M. A. Kaluivai , • . . . ^ 


0 6 0 
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SILVICULTURE SERIES-co7icM. 


KoursT Ui COUPS (New SerU8)’^-<onid, 

Pbiok 

(cxdosive 
of packing, 
postage, 
oto.). 

Bs. A. Tm 

•Vol, II, No. 3. — Stand Table for Chir (Ptnus longifciia) high forest, com- 
piled in tho Silvicultarol Branch . • . ^ • 

• tf No. 4. — ^Tho Silviculture and ^Innngcmont of tho Bamboo (7>. siric- 

iua), by P. N. Dcogim 

* ff No. 6. — Seed Weights, Plant Percents, etc., for Forest Plants in 

India, by J. N. Sen Gupta 


0 12 0 
4 4 0 
3 0 0 


A£cmoibs. 

♦Pithw longifolia, Boxb., Vol. I, Part I, by R. S- Troup . . • ,600 


Otiitr Publications. 

tPrnctical Determination of tho Girth Increment of Trees, by R. S. Troup - 0 4 0 

TNotc entitled “ Among tho Eucalyptus*', by R. C. Milwnrd . . .340 

TNotc on the Porests of Java and Aladoern, by tho same author . . . 0 18 0 

TElcmentniy Silviculture in Urdu, by Molid. Hnkim-ud-Din . . .18 0 

TTho llctliods of Preparing Volume and Money Yield Tables for Teak Woods 
and Volume and Form Factor Tables for Teak Trees from data collected 
in the Nilnmhur Teak Plantations of the South Malabar Division, by 
R. Bourne . . . . . . . . . .000 

*A System of Filing Infoimation on Forestry, by S. H. Howard . . 2 14 0 

♦Tables for use uith Binndis* Hypsometer for measuring tho Height of Trees, 

etc., by F. B. Manson and H. H. Haines 0 10 0 


Manuals. 


♦Preparation of Forest Working Plans in India, by W. E. D'Aroy. Revised 

bv A. M. F. Cacchi. (Fourth Edition) 0 14 0 

♦Silvieuituml Research Manual for use in India. Vol. I. — (Experimental 

Manual), by H. G. Champion 2 0 0 

♦Silvicultural Research Manual for use in India, Vol. II, — (Statistical Codd)» 

by H. G. Champion and 1. D. Mahendni 3 0 0 

♦Manual of Forest Mensuration, Revised by 0. E. Simmons . • ,300 


^ (PuiJLIOATIONfi — PniNTUD OUTSZDC INUU.) 

* Scblich*B Manual of Forestry, Vol. I, 4th edition, 1922 . . • .780 

„ „ Vol. ir, 4th edition, 1010 , . .^.770 

Vol. ni, 5lh oUition, 1925 . . 14 1 0 

* Silviculture of Indian Trees, by R. S. Troup, 3 Vols., for forcst.ofiiobt^ n - 40 0 0 

„ „ ' „ „ * for public sale . , 79 19 0 • 

fMcnsuremcnts of tho Cubical Contents of -For^i CrCps, Oxford Forestry 

Memoir, No. 4, by M^ D. Chatnrvedi . > 4 0 0 

BOTANY -SERIES. • 


Bullutins. 

*23. Note on tho Preparation of Indian Forest Floras and Descriptive Lists, 


. by Ri S* }? 0 l 0 a • . a t a a « • .040 

♦2C. Development of the Culms of Grasses, by R. S. Ilolo . , , .^020 

♦31. Eucalyptus in the plains of North-West India, by R. N. Parker . . 0 '5 o 

•C3. Eucalyptus Trials in tho Simla Hills, by R. N. Parker ", , , 0 '8 0 

♦73, The Herbarium of the Potest Rosen reh Institute, by R. N, Porker . 0 b 0 

♦7G. List of Flania collected in West Nopal 0^0 

♦80. List of Trees and Shrubs for the Kaslimh and Jammu Forest Oiccles, 

by J. Lambert . ' , , 0 12 0 


F 
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BOTANY SEEOES-contd. 


Foii£ST Efcobdb {Old Series), 

Fbioe 
(ozoluairo 
o{ packing, 
postage, 
otc.). 


♦Vol. 

n. Part 

♦Vol. 

IV, Part 

* 

„ Part 

•Vol. 

V, Part 

• 

„ Part 

* 

„ Part 

•Vol. 

Xni, Part 

•Vol. 

XVI, Part 

•Vol. 

XX, Part 


Bs. A. r. 

XV«— Note on Koat Finnt*) of the Sandal by tbo 

same nutbor 2 0 0 

III. — ^Koto on Ut-ofnl Exotics in Indian roreste (No. 1 

Pro^ojit^ yvhfora, DC.), bv B. 8. Hole . 0 4 0 

IV. — ^Notc on Albtszia Jathmii, by the samo author . 0 3 0 

IV. — ^Noio on ffitologj' of Snl {Sftorca robusta), Fart I, 

SoiUcompoortion, Soil-moisture, Soil-aoration, 
by 11. S. Holo . .... 0 8 0 

V, — ^Note on Tmmclei pin*, by the rsme author . 10 0 

VI, — ^Notc on a New Species of Torcst Grass (Spoiio- 

pogon tacn. Hole), b3* the same author . 0 8 0 

I. — Illustrations of Indian I'orcst Plants — ^Part I — 

r4\c Species of Dt 2 Jit rocarpu% by K. N. Parker . 10 0 

1. — Illustrations of Indian Torcst Plants — Part 11 — 

Five Species of DipVrocarpwt, by R. N. 

Parker 10 0 

XV.*^Illustrntion3 of Indian Forest Plants, Part IIIi 

by K. N. Parker and C. K. Parkinson , . 0 14 0 


PoiirsT Rreonns (AVie Series). 

♦Vol, I, No. 1. — Indian TcrnimalinB of the Section Pontaidcra, bj C. E. Por- 

kmson 0 12 0 

" „ No. 2, — Illustrations of Indian Forest Planlfi, Part IV, by C. E. Par- 
kinson 14o 


IfEMoms. 

*Mcmoir on some Indie n Forest Om^ies and their Glcology, Vol. I, Part I, \fg 

R. S. Hole ... 680 


OrnER PiniLioATzoxs. 

*A Fore*! Flora of the Andaman Jplnnds b}* C. E. Parkinson . • .200 

♦Forty Trees Common m India, by K. N. Parker . . . ® ® ® 

'‘Forest Flora of the Cliakrnts, Dchra Dun and Saharanpur Forest Dirisiona, 
tl. P., by Uptndrnnath Kanjilal, Third Edition, roriscd and enlarged, 
by Basant Lnl Gupta . .330 

. hlAKUAES. 

♦Hanual of Botan^^ by U, S. Hole. (Rrjjrinffd) 2 0 0 

<PnnacATioits— PnrtTED outside Ikdia.) 

^Indian Trees, by Sir D. Brandis (1021 edition) 36 0 0 


MYCOLOGY SERIES. 

Forest Records {Old Scries), 

♦VoL XfVjt Part HI.— InTestlcatjon^ on tho Infestations of Peridertnium 
complanatum Barclay, on tho needles, and of 
PcndcrmiMyn 7iim(i/ai/cn«e on the atom of 
PiwHS longifohdt Roxb., by K. D. Bagoheo • 2 12 0 

•Vol. XVnr, Part XX.— InTcstigations on the Infestation of Pendermium 
himalayenst on P«nua lonfft/oUa, Part II, by 
K« D. Bagohcc 4 4 0 
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UTILIZATION SERIES. 

Bullethts {Old Series), 

Price 
(oxcluBivo 
of {jicking, 
postagOi 
etc.}. 

Rs, A. F. 

^6. ^Icmomndum on Mechanical Testa of eomo Indian Timbers, b 3 * W. H. 

Everett 020 


Bulletins. 

**3. Nolo on the RclatRo Strength of Katural and PIantation*Grown Teak 

in Burma .040 

•13. Note on 7ij7no Protector ns n po‘»'?iblo incaus of preventing timber from 

splitting while seasoning, by R. S, Pearson 0 0 0 

•14. A Further Note on the Relative Strength of Natural and Plantation- 

Grown Teak in Burma, b}* the same author 0 3 0 

•16. Note on the Technical Properties of Timber with special reference to 

Cedrela hona wood while seasoning, by the same author . .030 

•10. Note on Gumhar {Qmehna arborcot Rovb.), hy A. Rodger . . .030 

•17. Koto on Bija Sal or Vengai {Ptcroearpua marsujnxim, Roxb.), bj- tho 

same author . . . . • . « • . .040 

•18. Note on Soin or Saj {TerminaJia tomentosa, W. and A.}, by tho samo 

author 060 

•10, Note on Bontenk or Nana Wood {Lagcrstrocmia laneeolata. Wall.), hy tho 

same author 030 

•20. Koto on Sandnn {Oxigeinia dalbergtodea, Benth ), bj* the same author . 0 3 0 

•21. Koto on Dhaurn BnlJi (Avogetsaus lati/oUa, Wall,), by tho same author 0 4 0 

•26, Koto on tlio Rc"in Indii«try in Kumaon. by E. A. Smithies - .14 0 

•27. Note on Blackwood {Dallcrgia 7n/i7bha, Roxb.), b^’ E. Ben<<kiu • .040 

•28, Note on Dlmuri {Logcretrormia paniyfora, Ro\b.), hy tho same author , 0 4 0 

•29. Note on Sundri Timber {IJcritiera minor, Lam.), R. S. Pcareou * 0 3 0 

•34. Nolo on Red Sanders {PUrocarpxis eanfatinua, Linn, f.), by T. A. White- 
head , • • . • . . . . . .090 

♦35, Note on Babul [Acacia arabica, Willd.), bv J. I). Maitland-Kirwnn . 0 6 0 

•30. Note on ICokan or Lnmpatia Timber (Ditabnrga fionneratioides, Hnm.), 

by R. S. Pearson 0 .7 0 

•37. Note on tho Contraction and Warping which takes place in l^inxta longu 

/offn timber while Fcaf^ontncr, by (ho same author , . . . 0 II 0 

•30. Note on TIollong Timber (f>i 7 )/crornVp*M pifou»s, Ro\b.), hy R. S. Peorson 0 4 0 
♦40, Note on P^’inmn, Ajhnr or Jnriil Wood (Lagerstrormia floa-rcgimr, Retr.), 

by the same author OGO 

•42. Koto on JTnIdii {Adtnn eordxfoUn, Hook, f.), by C. E. 0. Cox . .080 

•43. Noto on Odina uorficr, Roxb., by the same autlior , , . ^ , 0 8 0 

•44. Noto on Scmal or Cotton Wood {/7omf»(7x malabariextm), by.tho snhlo 

author . . ^ . 0 10 0 

♦48. Noto on Kindal (Tmninnfw jjunicufrtfak liv R. F. Ponrron . . ,060 

♦49, Note on Thin ’an [fiopca oforofrr, Roxb.), by A. Rodger . « .. 0 7 0 

•60, Note on Gurjim or Kan>)n {Dipfcrocarpva Kpp.), cothpiled b^* W. A. 

Robcrtrnn . . . 040> 

♦51. An Invert igat ion of certain factom confcrnine the Resin- tapping In- 
dustry m Pit* w? Mufiiyb/ifl, by II. G.** Champion . . . , 0 8 0 ' 

•53. Summary of Rcstiltn of Treated and Untreated Experimental Elcopcm 

laid m the various Railway Svstcm*t of India, h,v R. S Pcirson . 0*0 0 

•60. A Report on the Ton Valuia of Indian Myrobnlana and Burma 7er»ii- / 

TJtJlia, by *T, A. Pilgrim 0 0 0 

•67. Tnn Invrrticalion of the Burma ITill Pin'^, Pxnxta Iht^yn bark and Pyin- 

Irt/fo, A' v/m rfoiabri/or/Min b\ tho sam'* author . . . ,030 

•69. Summary of re Mills of Treated and Untreated Experimental Flcopofi 

laid In the various Ruilwax' Rxfttcms of India, hj J. 11. Wnrr , , 1 14 0 

*00. Note on Aixxec [Artocarpva htravta, Lnink ), hy C. 0. Wll'^on • • 0 7 (I 

•04, Summary of rcMiUa of Laboratory E\perinu5nt8 with different Wood 

Preserving Anti'- optics, b,v S. Kamesam . f , , . 1 12 0 

T 2 
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UTILIZATION SERIES-conuh 

UcLLiTU^e— 

FniOE 
(exclusive 
of packixig^i 
postage, 
etc.). 

Ks. A. V, 

»60. A Xoto on the Workint; Qualities of roino Common Indian Timbers, by 

II. K.Kmni 0 10 0 

•flO. The Mfcinmr*! niul Pb'V'^Knl rropfr<U'» of llimnla^nn Spruce and 

bihcr I*ir, by L X, benmnn. n*' i‘>tfd bj C. K. K*incnnatbaii , 110 

*72, Instruction’' for the Operition of TimKr Kifn% by S. 

Kapur * , 1 12 0 

*75, Tkh nation of Indian lirabtr*— fbc Oj«n Tank lVore*'«, by J\ J. 

Pophaxn 0 10 0 

*77. The Jdrntifiiition of Important Indian Meejior Woods, by K. A. Chou. 

dhuty 300 

*81. Tr^lm^r and brltrlion of Cnninurcml Wood Prc*cr\nthrs, by S- 

Kamptiim 0 U 0 

•81. The Identification of Comincrenl Timbers of the Punjab, by K. A. 

C]iondhur\ 300 

•S'*. A Itrcord of tlio Remit nbfamed witli Rx^KriTncntni Treated Heepern 

laid in tl o Indian Rpilwnas Inluixn 1011 and 1010, by S. Knimmui 0 8 0 
*00. OlfKinl I„u.t of Trade Xnmei of Indi-n Timlwra , , . . ,040 


A'ok 

HR P.irt 

♦A^k 

lA’, Part 

•A"ol, 

\\ Part 

•A^ol. 

YR Part 

♦A’ok 

VU, Part 


Part 

*A"ol. 

A^ITR Part 

*A*ok 

IX. Part 

*A'ol 

X. Put 

* 

•, Pait 

* 

1, P.art 

* 

i» Pari 

* 

II Part 

*A'o). 

X’R Pari 

* 

If Part 


roi .1 Ur( orr*i {Old Arn^^), 

II . — Vn Iiniinar> Xote on the Antivptio Treatment of 
Tinibir In India oritli ‘■peciM reference to 
Railway SJir jar*. b\ R. h Pearson 
V, — Xote on t!r#» Vtilir 'tion’of Ramboo for the Manu- 
fneture of Paper-Pulp, l)\ R, S. Pc won (2nd 
Kdition) • . . ' . 

I.-*Xotc on the T< a Roe Industry in A«*nm, by R. S 

Pearson 

IV,— A Purther Xote on the Anti^eptie Treatment of 
Timber, n rordin.: n nits obtained from past 
oxp<rinuMt‘«, bj U S. IVwon , 

IT.— \ Purther Xote on Thit"! vsttnla, 

WftU,), with I peel'll nhremo to the oleo- 
n*'in ohfeinH from it m the Lnuk^atTk and 
M\ilit Slatifl, Poiithem Shan States, I'orcat 
Diiu.on, Itj I’, A. Wn ’ht . . . . 

Yl,— Xi to on the MVchanical Sinmirth and Seasoning 
PruisrtKa of r (•?al) Timber, bj 

U h IVar on ..... - 

I.— lit port on l*'»c and SheUae, by II. A. P. Lmdeay 
antic, AT llnrlow . ‘ . 

IX.— Xole on the AVork of Rvlriu tion of Rrond Gauge 
SK t jx from Xc pal, by ,T. Collier . 

A’.— Analyti** of rlie Tannine Properties of ccrlnm 
Rmmn I njcr^^tminia*, Ry R. Pnoupali 
Rtportid b^l J. A. Pilyiim I • - ^ • 

VIl.— Interim Report on the Work imdtr Projects Xo I 
and Xo, O, b\ I- X. Seaman 
IX — ^Tnnum liiie^tlgntion of some Rurme^c Dipfcrt). 
rnrpe, by 3. A. Pilgrim .... 

X— Tlio ATnnnroae- of Soulli Ttna«‘«erim, by the 
enme author ...... 

XI.— Report on Burma Oak and Clicttiiut Tans bj tfio 

«in»o nuthoi . > 

IX,- — i^iiiiimary of Iho Tna< tigation*' on Bamboo'! and 
(?ra<<se‘. for Paper Pulp, by AY. Rniti . 

' X — Xotes on the itift <ntie Treatment of A^^ani 
^ Tiinbera for Radwav Sleepers, In 3. 11. 
AV.arr, n«‘i«ted by S. Kame'^am « • • 


0 11 0 

2 0 0 
0 2 0 

3 0 0 


0 4 0 

0 8 0 
2 12 0 

1 11 0 

0 7 0 
0 0 0 
0 7 0 

0 15 0 

1 1 0 
0 8 0 

1 14 0 
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UTILIZATION SERlES-contd. 

Foecst Keooeus {Old <5cri w)— conW, 


VnioL 
(cxclusirc 
of pacKiu^, 

po<ftagOy 

etc.)* 
Bs. A. r. 


*Vol. 

XI, Part 

m.— 1 

•Vol, 

XIV, Part 

I.— ^ 

•Vol. 

XVII, Part 

VII.—: 

•Vol. 

XVIII, Part 

X.— ' 

•Vol. 

XX, Part XIII.— h 


Ko. ly b} I/. K SoAznnn 


crim Koport on Work under Project 2, 
Strength Tc«»ts of Timber in Structural Sizca, 
with Test Results up to 1032, by L. N. 
Seaman 

'Third Interim Report on Project Xo. 1, — The 
PJiysicnl and Mi chunical Properties of Woods 
grovrn in India, by V, D, Limayc , 
lits of Rvpcnments on the Kilu-drying of 
Wood uith Oronirid Air, by S. X. Kapur 

* „ Part XIV. — ^Interim Report on Work under Projeit VIII — 

Tcstuig of Indian Timbers for Veneer and 
Plyu ood, by W. Nagle . . * . 

PoEKST lU COEDS (A'cw jSVnes). 

Vol. I, No. 1. — Shrinkage Studies on Indian Woods X. — Kftcct of high 

temTKratures on the shiinUage and moisture 
equilibrium of Wood, by S. N. Kapur and 
Azi7*ul*Rehinau ..... 
ft I, No. 2. — KxporimentH on the Air Seasoning of Softu ood Rnil^vay 
Slccpcr<«, by the Mine authors 

f, I, No. S.^Resuhs oblatiied vith a timbcr^dr^mg kihi heated 
directlj’ by furnace gn‘<es, b3' S. N. Kapur 
♦Vol. I, No. 4. — A Note on ProtectuiE: Indian Slnietural Timbim against 
lire, termites, borci rod fungi (Rot), b\ S. Kanii<siro . 

* „ I, No. 5, — Second Interim Report on 'work uudt r Project VIIT (Testing 

of Indian Timbers for Vi neer and PI3 wood), bj’ W, 
Nagle / • 


1 12 
2 10 


1 0 0 


4 4 0 
0 8 0 


1 0 0 


1 8 0 
1 4 0 
0 10 0 


0 14 0 


Mnwoins. 

♦Indian Woods and their U^es, Vol. I, Part I, Rconomy Series, R. S. 

Troup 2 12 0 

♦Note on tho Economic Value of Shoren robustn (Sal), Vol. 11, Part H, Eco- 
nomy Sorios, by R. S. Pearson 1 12 0 


Oturu PUDCTCATlONS. ^ 

♦Commoroial Guido to the Economfo Forest Products of rii<lia,'’j>3'^B, S. 

Pearson . . . ..... 0 1 0 

♦Project No. I. — ^iMechnnical, Pbywcnl and iStrootnral 'Proj>ci titfs of Wood 

grown in Iniba, by L. N, Seaman , . • .200 

♦ ,, No IT. — ^Tests of Indian Timbera in Structural Si/cp, by L. N. 

Seaman . 080 

♦ „ No, IV. — Mechanical Strength, Soasomng Properties, Treatment 

of, and Key to certain Indian blooper Woods, by 

R. S. Pearson, h, N. Soaman, C. V. Sweet, J. Ii. 

Warr and If. P. Prow 11 . , « . .000 

♦ H No. V. — Testing of Raw Mnlerials (Paper-Pulp Section), by W. 

Rnitt ' . 0 r> 0 

♦ I, No. Vn, — ^Kiln Seasoning of Indian Timbtif, by S. Kit/goudd and 

S. N, Kaptir .14 0 

♦ „ No. VIII.— Testing of Indian Woods for Veneer and Plywood, in- 

eluding Tost^» on Qluu-j, bjr W. Naglo c- . ,220 

♦Tho Common Commorcml TiiUTOrH of India and their Uses, H, Tioitor . 10 0 
•Rules for tho Grading of Teak Squaws, by h. N. Seaman and V. 1), Limayc 0 G 0 
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UTE-IZAHON SERIES-ooncU. 

MaKUAIiS. 


tlndian roreat tJtlliuition, by K. S. Troup (Second edition) 

*Manual on tUo Air Scnsouing of Indmn XimDcra, by S. K. Kapur 
*A& eiomontary Manual on Indmn Wood Teclmology, by H. K Brotm 

liCCTUAi: Notss. 

Special Lcctnro Notes for Indian Forest Students : — 

tMizior Forest Products of India, by H. Trotter ' 

fPrcservatlon of Timber, by J. H. \\ nrr ....... 

tPulp and Paper ^Taking, b> "W. Itaitt 

S imber Strengths and Timber Tt sting, by I*. N. Seaman «... 

imber beaconing, \jy S. I itzgcrald and b. N. Knpur . . . • 

tSawnidl, Wood Workshop ond Tool Itoom Management, by 'W. Nnglc 

(PunuctTio^*?— PJa^TEn outside Ihuu.) 

t Commercial Timbers of lndi% K, S. Penrson and II. P. Brown, 2 Vols., 

lor forest ofliecra 

t Commercial Xnnburs of India, by U. S. Pcareon ond U. P. Brown, 2 Vols., 
for pubho solo 


CHEMICAL SERIES. 


BUUXTIhS. 


l.«— Note on Calorimetric Tc*rts of tome Indian Woods, by Puran Smgh 
•6. — Moinoraudum on the Oil Value of bindalwood, bv Puran Smgh . 

*7.— Note on the Chomtstry and Trade Forms of Lie, by the same author . 
*D.*^Note on lUsin Value of l*ciHoph\fllum a uvft and tho best si ason for col* 

letting it, bj Imuran »Siagh 

*21,— Note on Turpentines of Pin la AAacya, Pinna nfrliMii and erce/ai, 

by Puran bmgh 

•31, — ^Nole on Indian Sumach (Pftva eofint/a, Linn.), by Puran Singh - 
*32, — Koto on the Burma Mjrobalans or** Panga fruits as a Tanning Matonal, 

by Puran Singh 

*70.— CaloriJia Values of somo Indian Woods, by S. Krishna and S. Ramas- 
wami*' • . , 


•Vol, Part 

•Vol. vm, Part 
*Vol. IX, part 

», » Part 

Jb 

*• „ Port 


Fonssi Becoiids (Old Sertre), 

IV,— Note on the Preparation of Tamlitt Extract with 
special reference to those prepared from the 
Bark of Maugroee (Hhtzojjhora rnttcronata), 
by Puran Singh . . . . _ • 

V,— Note on tho l>>^•atlal Oil from tho loaves of Abien 
pindrmr, bpoch, by J. L* Simonson 
lU.— OHs and Fats from the Seeds of Indian Forest 
Tre<.s, I’aris I — by M. Gopal llau and J. L. 

Simonson 

IV.— The Constituents of somo Indian Ks«cntial Oils, 
Parts I — VII, by J, L. Simonbcn and M. 

Gopal Itau 

VI*-^Xhe Constituoilts of somo Indian Fascntial Oils, 
Part Vlll.— Tho Essential Oil from tbo gum- 
oloo*reain of Bosiecffta tirrala (Borb.), by 


PittOC 
(exclusive 
f packing, 
postage, 
etc.). 

Bs. A« r. 
2 12 0 
3 0 0 
10 0 


f Nol for 
safe to 
public. 


47 0 0 
07 0 0 


0 2 0 
0 2 0 
0 3 0 

0 13 

0 2 0 
0 2 0 

0 10 

0 12 0 


0 7 0 
0 2 0 


0 3 0 


0 6 0 
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CHEMICAL SERIES-con/d. 

Forkst UrcoBDS (Old 5crica)— 

Frioe 
( exclusive 
of packing, 
postage^ 

etc.)* 

Bs. A. r. 

^Vol. IX, Fart VIII. — Thu Constituents of some Indian £*f&outial Oilb, 

Farts IX and X, by J. L Simonsen • ,046 

*Vol. X, Fart I. — Tlir Const itucnts of bomo Indian T^s^cntial Oils. 

i'url XI, — ^Thc Ksscntial Oi! from tho leases 
of Cnprcssna iornlo^a, Don., bs J. L. Siiuonsi n 0 .*1 0 

* „ Fart li. — U j]^ nnd Fats fiom tho Seeds of Indian J'orcst 

Flnuts, I’art VI. Tho Oil from tho Seeds of 
Aleurites montana Wils., by B, N. Farket, 

AT. Gopal Kttu, AV. A. Koliertsan and J. L. 
bimonscn, und Fart VII. — ^Tho Oil from the 
Seeds of ^Vdiio jilcbtin, U. Br., liy M, Gopai 
Bau and J. B. bimon^eii . . • .000 

* „ Fart lY. — The Coiibtitucnlfa of Fome ludiin Fssoiitml Oils, 

Fart XII. — ^Xho Dsscutml Od from tho Olco- 

resin of 2*uius » itrkn^ti, by J. D. Simon^'Cn . 0 2 0 

* I, Fort VIlI.^Tho Constituents of some Indian Bb^ontial Oils, 

Fart Xlll. — Tho Dbsential Oil from a Xovr 
Species of -1 ndropo 7 on occurring in tho Dtau ah 
District, by <7. h Simonson . . . .030 

•Vol. XI, Fart X. — The ConsCittiouts of some Indim Dsscnlial Oils, 

Parts XIV — XV, by J. L. Simonseu . .030 

* „ Part V, — Tho Constituents of home Indian Dsbciitml Oils, 

Fart XVI, by M. Gopal Bau , . . 0 12 0 

* „ Part VI. — ^Tho Coiibtitucnts of Bomo Indian £*i3cntial Oils, 

Part XVII, by M. Gopal Bau and J. li. 

Simonscn 0 2 0 

*Vol. XVI, Part ll.^Incban Ephedras, by &. Krishna nnd T. F. Ghobo 1 14 0 

Forest Becords (lYcu) iSicries). 

*Vol. I, Xo. l.-^AIinor Fonbt Products of Chnkratn, Debra Dun, Sah.i- 

rnnpiir, nnd neighbouring Forest Divisions, 

Part I. — Oil bearing seeds by S. ICrishna, 

S. V Puntambol.ni nnd M. B. Baiznda . I 14 0 

Other Fobuoatioks. 

♦Note on ** Fridorn **. — A Composition for Bcconditionhig Abrnsed iSpiko 

Holes in Kailuoiy Slcopcm. by S. l^ishnn 
and Tr F. Ghosc^Railway Board,. Tochnical ' 

Paper Xb. 2S2 • : . • • , .060 

ENTOMOLOGY SERIES. 

BuLI/ETINB. 

», — ^Tho Blue Fine Tomioua Bark*Borer (Tomtcua ri66cafroppi), by D, P. 

Stobbing • * .' 020 

10. — Note On tho Bark*Boring Beetle Attack in tho Coniferous Forcfits of 

tho Simla Catehmont Aron, 1007 — 1011, by B. 6. Hole • ..030 

*11. — ^A I*urther Note on some Casuarina Insect Pests of Madras, by V. Sub- 

lamanfa lyor 0 14 0 

*12. — Note on the Bnrk*EaUiig and Boot-Boring Beetles of Babul (Acacta 

ara&tca), by E. F. Stobbing . 0 4 0. 

*38. — ^The Construction of Calearooui Oporeahi by Longicorn Larvae of the 

Group Gcruwiyciw* (Coleoptera, Cerambyoid lo), by 0. F. C. Beeson 0 3 0 

*70.— //op/oceram6i/Jf aptnicornta — ^An Important Pest of Sal, by D« J. Atkin- 
son • • • ... . * * • • . 0 15 0 
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ENTOMOLOGY SERIES-co«/rf. 

i'OllLbT lUOOADS {Old Scft t9), 

Fiaoc 
(oxolosivo 
of paokiQg, 
postage, 
cte-). 

Its. A. 1'. 


*Vol. 1V\ l\irl oil 8omo noM »iucl olluT SpuK*' of Hjmcnop- 

tcr i m tin* Collcptions of tho Zoologitnl lirnnch 
of tho Pornt itt iruh lustitiito, Dolira Dun, 
h> X\ Caiiipron 

•Vol. VI, i*nrt I, — ^Tho Lifo-Uwlori of f s Simplon, by 

0 . r.C. 35c(Mm 

*VoI. VXf, Part Vlf, — The Lift-lliitor^v of tho Toon .*>11001 mil JVuit 
JSunr, //!/;j'*r/)vfn Moore, iiitli hutr.ii'jt- 

tiuiii fur Its uiiLtrol, b\ C. T. C. Jktsoii 
*Vol. VIII, Part III,— Nolo on tho Dte-IIolc UorW of Tcik, b\ 0, l\ C. 

Bcpaon 

•Vol. IX, Part II, — Oil ChiUitluiilc.i (mimly bred ut Drhri Dun, 

from jHits of tSdU'Toou, Ch\r ninX Snndrt)* 
bjr Jamei Wnknton ..... 
•Vol. XI, Part IV,— On Sorao Didnii Bant Indio, Parts 1 — HI, by 

K. KU ino, 0. l\ C. llii >-oii nnd J. 0. M. 
G minor ....... 

• M Port VIH,— Tho Kconomio Import mco and Control of tho Sil 

Hcirtnoutl IJoror, by C. P. C. Bco>on and 

X. C, Clialtorjoo * 

•Vo). XII, Ihirt II,— Identic oil ion of Imnnt lire iStigii of Indnn Ce- 

ra mhyci far, 1, Ccf/im^y-ini, by J. C. M. 
Gnrdm r • . . . ' . 

• „ Part Vlt. — D'*,crlplions of iio\. HpicuM of Xiponudno and 

Cirambiddu finm ludii, b\ J. O M Gardner 

• „ P.irt VUl. — Xoto on >>01110 Indi m Ch ndio.'Part I. bj J IJ. 

Corpirid, and P.rt 11, b\ L I'. C. Bu-on . 

• ,, Part X— On somp Indim Cohoj)t«ri, IMrt •!, by C. PIcu- 

tum\, and Part 11, bv J. C. M. Gardner 
•VoL XJII, Pari JJ . — Idt ntifioation ol Imtnatmo ol CV- 

rambycidao II, and 'teriptioni of TIino 
Indian Zheth* Birrao (Cirabidao Col.), by 


l*art 

>l!art 


•Vol. ■ XIV, Part 
• M Part 


' Part 


J. C. M. GanliKr • . . • 

V.— Epidomic attacks bj tho ^ d llcirtirood Borer 
(//opfocfrand i/T V;iinic«r«M) m the Porosts of 
South iMaudla Division, 0. P., by VC. A. Muir 
VL— On some Indian Oolcoptorn, Ilcmiptcra and Thj - 
aanoptcra. Part 1, b\ U Klcine ; P.irt II, by 
A. Thei^’'} Part III, by 0. 0, OUenbacli ; 
X Part IV,*l>y'Carl J. Dra\o and Part V, b^ 

l)udlpy Moullou . . .... X 

IV,— Immature of Indiim Colooptera (6). bj 

J. C. AL 

V.— Ou eome Xovr Indian PoUoptcra and ileimpltra — 
Indian S]iocii-s of Paloriis Mills and aonic 
Associate d Beetles, by K. 0. Blair. Part VI. 

- ^Two Xpu Sptiics of Colcoptera fropi India, 
by E. PlcUtiaux. Port VII.«— Some Xew 

' Indian Ceramb^cidio, by J. C M. Gardner. 
Part VHI — Soiuo Bccords Of IndoAInlayan 
Pa^llidao, by P. Lung / , . . . 

On tho Gonus X>leboniB— Kciio Xylolmnis Arto- 
naus Indiair, by Hans Eggers. part X. — 
Tiio Biology of tho Gonna Xylobonib, vnth 
moTo Nov Spcoica, by G. F. C. Boosou • 


0 4 0 

0 10 0 

2 4 0 

:i 0 0 

1 2 0 

ICO 

1 4 0 

0 8 0 

0 C 0 

0 5 0 

0 4 0 

1 I 0 

2 10 0 


10 0 
12 0 


1 2 0 

16 0 
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Fouest Uloords {Old Scric9)-^ontd, 


Tiuri: 
(cxclnsivo 
of packing, 
posUigOp 
etc.). 


*VoI. XiV, Part XT.— i 


Voi. XVI, Part irr. 
pp Part IV. 

„ Part Vm. 

„ Part IX. 

„ Part X. 

„ Pari XI.' 

Vol. XVII, Part I.- 
„ I'art III, 

p, Part VX.‘ 

„ Part Viri. 

„ Part IX.< 

„ Part X. 

Vol. XVlir, Part I. 

„ Part II. 

„ Part m, 

„ i\irt IV. 

„ Part V. 

„ Part VI. 

„ Part VII. 

„ Part VIII. 


On Borao Iiidinii Colcoplora. — A Now OcmiM and a 
Xow Spc'iioi of Mj[:h**idio and a Now ^5poolc^ 
of l^titvnd If, b^' 1 j. Picutiiiux. Part XII.— 
A New Qoims and two Now Sp^ Llo^ of Long- 
horn Btctlei ffom India, by AV. »S. Pither. 
Part XIII. — Immature Stages of Indiiin 
Coltoptera (7), b}' d. 0. M, Gardner. Part 
XIV.— Three Now Species of Lvoidnc, by U. 
JClcino ....... 

Immituro Stnees of Indian Goleoptera (8), by ,1. 

C. M. G inintr 

Inimituro Si.iKes of Indian CoUoplora (IJ), by 

J. U. M. Gardner 

.—Now Indian Cmcuhontdoo (Col.), by Sir Guy A. K. 
Mjirhhall ....... 

.—The Life-llistory and Control of Och>itrrna satbrn^ 
tor (Col. Ccranib^cidau), by C. P. C. Pec*>ou . 

. — Now SjM'eus of L\ocontrus Muh.mt from India, 
bj \V. S. Tisher ..... 

Immature Stages of Indian OolcopU ra (10) Antbn* 
bidno, by .1. C. M. Gardnci 
. — ^Entomological luachtigations oii the Spike Direaie 
of Sandal, by Codiio Do\or 
Immature S'tiiges of lucUaii Coleoptera (11) 
(FIat> podidne), by J. C. M. Gardner . 

Now Ccrambvcidae from India (Colooptera), b\ 

W, S. IVlicr 

—Immature State of liuhan Colooptera (12) (Cira- 
bidae), by J. C. M. Gnrebur 
EntoinologiLal Iii^ostigntions on the Spiko Disease 
of Sviulal (2) Postrychidao, Plafypodidae and 
Scolytuku , b^ C. r. C. Bt't son 
•Entomological In\oMltgatious on the SpiUc Di»easo 
of iSiiidil (8) Moinbincidne (llomopt.), b^* 
W. 1). rimkhouser ..... 
•Entomological InveitlgationM on Die Spike Disenco 
of Sandal (I) Ccrcopidao (Uomopt ), by V!. 
Lallemand - - - . . 

> — Eutomolugical Iiweatigation^ on the Spiko Dise/uK) 
of Satuld (ii) J?rci\flnd4M» and Ly'eidae^ (Col.J, 

^ byU. Klcin6’- •. . , j. 

. — EntomofogUal Imedigaliona on (lie SpikdDIsoise 
* of Sand d (tl) Anthribldao, by Karl Jortlan . 
Enlomologn allnvi stigationa on tho Spike DiseaMo 
of Sandal (7) The Genua Exoe<*ntnH (Ceram- 

b>tidue), byAV. S. Pislier . . . * . 

. — ^Entomological Investigations onjtho Spike DiseoMl 
of Saiidil (8) Carabtdno, by II. C. Andrew cs 
. — Entomological Imcstigntions on the Spike Dinease 
of Sandal (0) Neuioptoia, by Nathan lini^kM ' 
Eiitomolngicul Investigations on Iho Spiko Dlseoau 
I of, Sandal (10) Molisidno and Elaterida^, ^ 

»'E, Kieiifiauv * . ^ ’ 

EntoniologicM InMiitigationa on the Spiko Diacasc^ 
of Sandal (II) b'ulgondao (Hopiopt.), by N, C. 
Cliaitcrjco • 


Rs. A. r. 


1 » 0 
12 0 
12 0 
0 (i 0 
<18 0 
0 7 0 

0 :> u 

1 0 0 
0 0 0 
0 2 0 
0 0 0 

0 f (i 

0 6 0 

0 2 0 

0 2 0 
0 a 0 

0^ 2 o’ 

0. 7, (»■ 
0 . 2 ( 0 

0*5 0 

•ft 

0 12 0 



ENTOMOLOGY SEWES-contl 

Forest Eeoords {Old Serke) — confd. 


Price 

(oxdasiTO 

of packing* 
postage, 
oto.). 

Bfl. A. r. 


Vol. XVni, Part IX.- 
„ Part xin.- 

■Vol. XIX, Port I,. 

,, Fart II.- 

„ Port IV.- 

„ Part V,- 

„ Part VI.- 
„ Part VU.- 

„ Part Vin.- 
„ Part IX.- 

Vol. XX, Part I.—] 

„ • Part J I.- 

„ " Part 

^ Part UV 

' Part \V 

„ Part VI.- 

„ ^Part VIL- 

„ Port vm. 

Part IX.- 


-Imraatnro Stages of Indian Colcopfcra (13) (Bos- 
ttychidao), by J. C. M. Gardner , 
-Entomological Invcbtigations on tho Spike Bisotisc 
of Sandal. — Thu Lifo-bistory and ^lorphology 
of Jjttrtfbraeliyg tomcnt<tsa Fabr. (12) Fulgon- 
dao (Ilomopt.), by X. C. Chatterjeo 
-Kerr Th^anoptcra from India, by Dudley ^foul- 

ton 

-Entomologicil XnTcrtigitions on tho Sptko Discaso 
of Sandal (13) Mcmbnictdao and Ccrcopidao 
(Homopt.), by X. C. Chatterjeo and M. Boso 
Entomologicil InvcHtigations on tho Spiko DiscaMi 
of Sandal (14) Jn^oidno (Homopt.), by H. S. 

Pruthi 

•Entomological Lircttigations on tho Spiko Discaso 
of Sandal (15) Ctcmdchdac (Col.) and Supple- 
mentary Dita on Xcuroptcra and Elatendao 
(Col.), by K. C. Chnttcrj'co .... 
Entomological Investigations on tbo Spike Disease 
of Sandal (10) Coccincllidno (Col.), by B. 

Korschefsky 

Entomological Inrestigations on tho Spiko Discaso 
of Sandal (17) CoccinoUidao (Col.), Supple- 
mentary Data, by N. C. Chatterjeo and M. 

Boso . 

•Entomological Inrestigations on tho Spiko Discaso 
of Sandil (18) Fulgondac (Homopt.), by N. 
C. Ghatterjee and M. Boso .... 
Entomological Investigations on tho Spiko Disease 
of Sandal (10) — on tho Lifo history and Mor- 
phobgr of Pclfilocephnla nigrtUntn IVnlk. 

( Jaasidno, Homopt.). by K. C. Cbattorjeo 
Entomological Investigations on tho Spiko Disease 
of Sandal (20) Studies on Insect Tranmi*!- 
sion, b^' C. Dovor and H. Appauna . • 

-ImmntuTO btagCN of ^dian Coleoptcra (14) (Gur- 
culi6nidno), by J. C. M. Gardner . 

-On tho Bioloja* of tho Iktantidao (Orthopt.). by 
) E. X, Alntnur - ^ • 

^Entomological InrbsHgations on the Splho Discaso 
of Sandal (21J Thysanpptora, by T, V. Eama- 
IcrlshUia Ayyar • » • : • • 

-Entnmologioal Inrestrgntions on tho Gpilm Diseaso 
of Sandal (23) Tocmioidao (Hviticn.), by Dnr- 
^ ' gadaa Muk<^rji . I . . * . 

—Entomological Investigations on tho Spike Disease 
of Sandal (S3) Anthicidao, bv* Rudolf F. 
Hobc^cv* • * • . I 

-Methods of Testing tho Suscoptibility of Timbers 
to Termite Attack, by C. Dpvcr and R. X. 

' Mathur . . - , • • * 

— Inimnture Stages of Badian Coleoptcra (IS)*^ 
(Scolytidao). by J. C. M. Gardner . 
—Entomological Investigations on tho Spiko Disease 
of Sandal (24) Pentatomidao (Hemipt.), by 
X. C. Chatterjeo • . • . • 


1 0 0 

0 IS 0 
0 G 0 

0 4 0 

1 0 0 

0 5 0 
0 0 0 

0 6 0 
0 5 0 

0 12 0 

12 0 
18 0 
0 12 0 

0 6 0 

0 5 0 

0 7 0 

0 5 0 
0 8 0 

0 10 0 
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ENTOMOLOGY SERIES— concM. 

PoBEST Becobds {Old Scricay^nld, 

PlUOE 
(ozclusivo 
of packing, 
postage, 
oto.)* 

Ita. A. r. 

•Vok XX, Part X,“^ur Quciques Longicomes des Indcs (Ccrambyci* 

dac. Col.), by N. N. Plavilstshikov . .030 

• „ Part XL — Now Termites Irom India, by Thomas E. Snyder 0 0 0 

* „ Part XII. — Now Ichnoumonidao from India and China, by 

R, A. Cushman • • . . • .040 


•Voi. I, 

No. 

1.— 

* 

ft 

No. 

2.— 

* 

,, 

No. 

3,— 

,* 

No. 

4.— 

t* 

No. 

5.— 

ft 

No. 

C.— 

0 

No. 

7.— 

ft 

No. 

8.- 

»> 

No. 

0.— 

• 

f* 

No. 

10.— 

* 

,, 

No. 

IL- 

• 

l» 

No. 

12.— 

* 

,, 

No. 

13.- 

*Vol. 11, 

No. 

1,- 

II 

No. 

2.— 

II 

No. 

3.— 

* 

II 

No. 

4.— 

* 

II 

No. 

f».- 

• 

II 

No. 

6.- 

A 

II 

No. 

7.- 

If 

No. 

8.- 

If 

No. 

0.- 


No. 10.- 
No. 11.- 

No. 12.— i 


PonrsT Urconns (AVui Series), 

Immaturo Stages of Indian Colcoptcra (10) (Scarabncol* 

dca), by J. C. ^1. Gardner 

■On tho Biology of tho Psylhdao (Homopt.), by It. N. 

^latliur 

-Nouo Brenthiden nnd Lycidcn aus Indian, by H. IClcino • 
-immature Stages of Indian Colcoptcra (17) (Eucnemidno), 

by J. C. M. Gardner 

-Ncuo Attclnbidcn aus Indicn (Curcubonidac, Col.), by 
Eduard Voss 

-Biology of the Braconidao (llymcnopt.), by C. P. C. Beckon 

and S. N. Chatterjeo 

-Immaturo Stoges of Jndian Colooptora (18) (Brent liidao), 

by J. C. M. Gardner 

-On the Biology of tho Ichncumonidao (U^incnoptcra), by 
C. P. C. Beeson and 8. N. Chatterjeo ... 
-On the Biology of tho Tacliinidoo (Diptora), by tho samo 
authors 

-Entomological Investigations on tho Spiko Biscaso of 
Sandal (25) lAipldoptera, by N. C. Chatterjeo • 

-Now Indian Curculionidao (Col.), by Sir Guy A. K. lifnnshall 
-Entomological Investigations on tho Spiko Btsenso of 
Sandai (20) Coccidno (Homopt,), by N. C. Chatterjeo 
and T. V. Bamnknshna Ay^^ar .... 

-Entomological Invcstigatioas on tho Spika Biscn>-o of 
Sandal (27) Uiryfiomclidao (Col.), by N. C. Chatterjeo 
and G. i>. Bbiism ...... 

-A Survey of tho damage to Teak Timber by the Bccholu 
Borer (Xylcvfcs ccramiea Wlk.) throughout tho mam 
tcak-boanng forests of Burma, by B. J. Atkinson , 
-Immaturo Stages of Indian Colcoptcra (10) Authhlbldoo, 
by J, C, M. Gardner . . ^ . 

-Entomologioal Investigations on tho Spike Biboaso of 
Sandal (28) Gicadidao (Homopt.), by N. O. Clmiterjoo 
-Ntjv Indian Corambydidlte, by J, C. M. Gardner's . 

-New Indian Tingitidao (llomixitora), hy C. J*, Brake and 
M.E.Poor , - \ 

-Zucl ncuo Callirrhipis mil ihron larrcn (Sandalidno, Col.), 
• ^ hy 3>il/ vad Emden . * 

-Entomological Investigations on tho Spiko Bhenso of 
Snndiil (29) Corcidao and Bcrytidno (Homipt.), by N, 
C. CiiatUrjrco , , . , * . 

-Somo now Carabidno from India, by H. E. Androwci 
-Imuitituro Singes of Indian Colooptora (20) Cnrabidn^, by 

iT. C. Gardner 

-Neno Brenthiden nnd Lyeidcn aus Indian, by 11. Kleine . 
^Entomological lnvc»tigutioni on tho Spiko Disoubo of 
SxnduL (30) Beduviidoo (Homipt.), by N. G. Cballerjio 
On tho Biology of tho Boatr^chidao, by 0. P C. Beoson 
and B« M. Bhaiia • • • • . • • • 


10 0 

0 G 0 
0 0 0 

0 4 0 

0 5 0 
ICO 
0 10 0 
0 8 0 
0 10 0 

0 8 0 

1 0 0 

0 7 0 

1 14 0 

-4 10 0 

0 10 0 

0 5 0 
0 7 0 

0 5 0 

I* 

0 4 o' 

0 8 . 0 “, 

0 t 0 > 

1 0 0 
0 . '3 0 

U 10 0 

3 <1 0 



MISCELLANEOUS PUBLICATIONS. 


PmcE 
(ezclnsivo 
of paoimg, 
postage, 
etc.). 

Bs. A. F. 


*E'cplanatory Notes on Forest Law. (Third Edition) • • • .220 

^Surveying and Drawing Manual, by F. A. Bnning and D. N. Arasia . .200 

Oxnm PUIILI0AT105S, 

*Forest College, Debra Dnni Calendar, 1031 5 2 0 

^The Progress of Forest Besearob in India, 1035<30, Part I.— The Forest 

Research Institato . . .16(1 

*Tbo Progress of Forest Research in India, 1035-36, Part U. — ^Provincial 

Reports . . . . . 2 10 0 

Progress Report of the Potest College, Debra Xhui, for the year 1035-3G . ICO 

*Xhc Forest Research Institute, Dchra Dun, Guide 0 3 0 

Annual Botnm of Statistics relating to Poiest Adniinistnitiou in Bntish 

India for 1933 34 2 14 0 

Annual Return of Statistics relating to Forest Administration in British 

India for tho year 1934-35 1 10 0 

Classified List of Ofiicers of tho Indian and Provincial Forest Services and of 

the Forest engineering Servico in India and Burma on Ut July 1930 • 3 4 0 

tMalana in Forest Areas, by Lt.-Col. J. A. S. Phillips . . . ,020 


yfte aboie inaij be obtained from the MANAGER OP PUBLICATIONS, CIVIL 
LINES, DELHI. 

♦Also obtainable from the LIBRARIAN, FOREST RESEARCH INSTITOTE, 
NEW FOREST, P. 0„ DEHBA DUN. 
fObtainable only fiom the abovo LIBRARIAN. 
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APPENDIX m. 

Statement showing Officcrs-in-charge of Branches and Sections during 

the gear J936-37. 


Bmnch* 

Ofllccr*lD-ch'»rgp. 

Section, 

OfQccr>ln*cbin!t. 

From 

To 

Sihiculturo • 

2Ir. H. G. Clinm* 
p!on, ''Ihlcul- 
turM. 

- 

•• 

1-4*30 

0-10-1030 


Jlr.M.Y.lAurle . 

.. 

.. 

7-10-1030 

31-3-1037 



nxpaimcntnl . 

Mr. J.2?.SraGiipti 

M*10S6 

31-3-1037 



Statlatical 

3Ir, M.A.Knkoxal 

1-4-1036 

31-3-1037 

Boinny . 

Mr. C. r4. ParKlo- 
non, 1 orr^t 

BotnnI<;t. 

•• 

•• 

1-4-1010 

16-11-1030 


(Br.K.B. BnRclicc] 

- 

.. 

17-11-1030 

10-3*1037 


Mr, C I*.Par)iln«on 

• ■ 


17.1*1017 

31-3-1037 



Mj coloui 

Br. K.D.Bnccbeo 

1-4-1010 

31-8-1087 

trilllsntlon 

Sfr. ir Trottor, 
UtllhMioti OIRccr. 

• 


1-1-1030 

31-3-1037 



Minor Forcitt 

rrodupt^. 

Mr. H Trotter 

1-4-103C 

31-3-1037 



Timber Test Ins 

Mr, V, B.llnmAr. 

1-4-1030 

30-0-1030 




(Mr.S.M.HRMiiln) 

1-7-ioac 

20-0-1030 




Mr.V. D. Llion^c. 

21-0-1010 

81-3-1037 



AVood rrc'pr\n- 
tlon. 

Mr. 5. KAmrsim . 

1-4-1030 

31-3-1037 



Timber I>c%rlop- 
rnent. 

Mr, S. KnnuMm . 

1-4-1010 

ai-S.1037 



f'Cnpuntn,: 

Jir, S. y. Knpur . 

1-4-1030 

1.7-1030 




(Mr.M.A.Italifiinn) 

2-7-1030 1 

3-8-1010 




Dr. Kapur , 

4.3-1010 

31-3-1017 



Vflixrriilp 

Mr. M.l*. Blnr«n\n 

1-4-1030 

31-3-103*1 



\S ood T( clino* 

' Ion. 

(Mr, U, Trotter) . 

1-1-1030 

31-5-1030 



Mr K. A, Miou- 
dlmn, ' ^ I 

1-O.1O30 

31-3-1037 


- 

1 M o«l M orkibnp- 

Mr 

1-i-lf)30 

So-3-10.17 

Biitotnology . 

BhOC- k'V. 
r^n, I orcst 

(Mr.J. C. 

Xl*'-). 

! > N , 

‘ 

ti * 

(Str.'n , 

J 1-2-1037 

4-4-1030 

' 31-3-11037 

V. 

3-4-1030 

o-o-ioto : 


Br.O.r. C. Bethoh 

Olr.J C.M. Garcl. 
ntr.) 4 

• < 

/ » 

* ** 

bA’nirmatli Kn* 
4omuIrtw^ . 

Mr. J, €. M. (lA^. 
iitr • 

7-6*11130 

21--2.101T 

1-4-1010 

20-2.1037 
31.8-1037,^1 
31-3-1037 ' 

Biochtmlatry » 

(Mr. T. P. 
Ofllrrr^In-cliftrpn, 

< tirrrnt duMos ) , 

*1 


M-HHO 

16-lMObO 

*• 

Pr. S. Krfnlina , 

\ 

’ 

. 

17-1 M010 

31-3-1037 


4 


f 
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APPENDIX TV. 
AmoTAL Fobm No. 24. 
Forest Research Institute. 


Summary of Revenue and Expenditure during 1936-37. 


Budget HfAdB, 

Direction. 

SlU lent- 
turo 
Branch. 

Botin} 

Bronch 

Rnto- 

inolon 

Branch. 

Utlllea- 

tlon 

Branch. 

Clicmla- 

trj 

Branch 

Toth 

1 

o 

3 

4 

6 

C 

m 

mm 


Bs 

Rs. 

Its. 

Rs. 

Rs 

Rs. 

Rs. 

RETp^r. 








V^]VI|8CclIaneous— 








(a) Fines nod forfeitures . 

.. 

.. 

.. 

.. 

7,850 


7,860 

(6) Other sources . 

700 

131 

62 

40 


21 

061 

(e) Lesvo eontribntlon of 
ofllccrs on foreign Ber\lce 

•• 

- 

•• 

•• 

220 

•• 

220 

(d) Sale of timber and fur- 
niture from Bcnioniog 
and nood uorkahop 
depot 


•• 



1,016 

** 

1,015 

Total Revenue . 

700 

131 

! 

62 

40 

8,694 

21 

0.667 

ExpE'rrmmr. 








A — Consermnep, Mnlnte- 
nance and Regeneration^ 








a 1 — Turchnee of stores, 
tools and plant 

S42 

1 473 

721 

' 647 

1 691 

1 09 

S,64S 

C 2 —Cbmmunlcatlons 
and Ruildlngs, Repairs 
and llalntcnance. 

-• 

•• 

- 

•• 

•• 

'• 

•• 

0. 3.— UIsccUaneou8~- 








(1) Temporarj' Cstab- 
mbment on dally 
. labour. ^ 

628 

1,072 

4,329 

2,032 

6,187 

61 

14,800 

(S) Furehaxe of Tlmlicr 
forseisonlngnnd pre- 
serilrg (Including 
freight and carting 
charges). 


1 

— 


7,748 

- 

7,748 

(3) Purchase of coal, 
rayr miterlols/^eheml- . 
cals and apparatus. 

* 

- 

1 

131 

ooeo 

*4,690 

11,600 

(4) Other charges 

s. 


3,10S 

1.750 

750 

18,947 

s 

25,254 

Total A^-Conscr% nne^ , 

Maintenance and Rece<« 
nentlon 

■*002 

4,743 

0.600 

4b 


H 

02 344 
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APPENDIX IV—conid. 
Annual Form No. 24 — contd. 
Forest Eesearch Institute— contrf. 


Summary of Revenue and Evpendilurc during 1936-37 — contd. 


Badget ncfldfi. 

Direction. 

Slhlcul- 

turo 

Branch. 

Botany 

Brandi 

EntO' 

mology 

Branch. 

Utilisa- 

tion 

Branch. 

Chcmls- 

try 

Branch. 

TOTAt. 

1 

o 

3 

■1 

5 

C 

7 

8 


Bs 

1 

Bs 

Bs 

B^ 

Bs. 

Bs. 

Expexpituhe— 








B,— Establtobmente— 








I —Pay of OOlcera— 








(a) Superior Officers— 
Non-\otLd • • 

25,8G0 

10,400 

.. 

31.813 

21.659 

.. 

98,668 

(6) Superior Officers — 
Voted 

1,013 

14,675 

33,808 

14.625 

1,01,3S1 

14,200 

1,80,493 

n.— Pay of Estab* 

ZQCllt • • • 

39,050 

21,781 

9,393 

21,002 

08,1(2 

0,405 

1,00,398 

HIv— Allowances— 








(&) House Bent and 
other allonanees— 
Voted . 

520 

.. 

. , 


, , 


520 

XraveUlnfT allowances— 








(d) Superior Offleeta— 
Non-roted 

1,0S0 

2,393 


2,302 

601 


0,345 

Voted— 








(e) Subordinate forest 
and depot cstabltsh- 
ments. 

\ 1,715 

2,023 

2,270 

1,603 

7,780 

116 

10.551 

(/) Office cstabllslimcutr 

J 



r, . 

■ / 

>i 

A.: 

IV.— Contlngcnelcs- 

(a) Stationery .//• • 


1,416 

* * 

* « , ' 0 1 
-J'v / 

Tn 

k % 

\ »^ / 


»>« 

/ 1.602 

(6) Cirrlaifo of r^rds 
and tents. 

GTb ; 

"i 


* ^ 145 ' 

« 

'SIS 

-?* 

{za7» , 

(e) Bents> rates and 
taxes. I 

5,211 

j 

I ? 

f 2tts* 
* 1 ** 

V * 

♦220 

IS 

i 9 

^5>70l 

(if) Pay of menials • 

• • , j 

; ’ 

1 • 


V, 

a • 1 

- * 

(e) Official porttago • 

2,147 ; 

203 

' 320 

' 302 

- ,P87 


4.073. 

(/) Sundries . ^ 

- 11,791 

ass" 

** . » 

^003 

831 

1,715 

/ lDr8 


(y) Cldthlng and unl- 
^ forms. 

•3r j 

1 128 

00 

82 

162 

310' 

15 

f > 

1,132 

t (A)iTfil6phones . 

• * 

1,110 

338 

321 

270 

1,022 

1(2 



I* . * 
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APPENDIX IV— concW. 
Annual Form No. 24 — co?icW. 


Forest ErsEARCir Institute — concld. 


Suvmary of Hevemie and Bxjienditurc dining 198S-37— conoid. 


Budget Hendfi. 

1 

Blrcetloii 

SHaleul- 

ture 

Hrancli 

Botany 

Brandi 

Ento- 

inolo,i> 

Rrnncli 

UtlllM- 
ilon j 
Braodi 

Clicmlfl- 

trj 

Rranrli 

Totxl 

1 

A 

3 

4 

5 

m 


8 

I API N Dlim T — fOUcW 

Bs 

Ba 

B* 

Ka 

Re 

Bn 

Its 

B — LstnUlshmcntB— canf f. 

V — Co^t of granted 

under superior ClMl 
smiie Ilulei Id2f 
(Von ^ottd) 


n*»* 


J 200 

COO 


2,434 

Total B — 1 stnbll«linient« 

Oj 020 

' 0I/iP£ 

4‘)0-t0 

IQS 

2,35,103 

22,009 

5,35,443 

OpwnToTij 01 tiL Ta- 
pi X niTTi 1 TTM»rr 8 — 

roi rsiB. 

*M01h 

■ 

i 

81,874 

i 

2.78, C35 

24,070 

6,98,787 

Alajor Heart e-A — ‘'Inre of 
Capital CInrges financed 
from ordltiors reaenue. 

■ 

l.OPO 

■ 

■ 

Hi 

M 

3,335 

SnTplu>i or deAclt 


— CT«91 

—51 703 

—81,825 1 

—2,72,287 

—24,040 

^,02565 


— Thr liLiirts RUon In thK t>tntcnirnt ln\r 1 con nrcrwd In tlir PrcMdcnl'a office and flrclia«ed 
on till Mipnnnn of lU\eiiue niid 1 aj ndltxirf 1* r 'Innh TeiM*l^cd from flip Accounfint Cenemi, Ccntni 
IlexniucR Tim ilo not lucluilc ((rt*'ln rtlliMinciitf nii^i in Slflirli llinl ncrounta 1} the Accountant 
Oenrr*\l C^ntr'vl l(c\rmic6t on nicouitt of U ai r^cli'mcc nccount** nllli oilier fiO\Pmmonw and 

expenditure Ineuncd tluouKh tin lomnlcMonor on MI*cilhnfoiis Itenn 
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Pre^ideni, 
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